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Obesity is a common medical condition associated with negative health and social
outcomes. Obesity has a primary malleable behavioral cause, eating more calories than are
metabolized. While metabolic rate is malleable with exercise, eating can more quickly add
calories than exercising can subtract them. In the past, behavioral weight-loss treatment studies
relied on multi-component package interventions that have shown reliable patterns of participant
weight-loss during treatment and weight-regain in follow-up. Those findings could be
conceptualized as an ABA withdrawal design, eating behavior returns to baseline after the
prosthetic contingencies of the treatment study are withdrawn. We must develop ways to
measure the behaviors that enable control of eating behavior, as the goal of behavioral treatments
is to enable clients to be their own treatment providers. There is an absence of a functional
assessment tool that enables identification of idiosyncratic controlling variables. This project
begins the development of a seven-term functional assessment screening tool geared towards
measuring the four-term operant for eating behavior; and a novel expansion that include
behaviors functionally related to the antecedents, consequences, and motivating operations of
eating behavior. The functional assessment screening tool, the Behavioral Activation for
Depression Scale - SF, and the Acceptance and Action Questionnaire - II were completed online
by 299 participants. High-BMI and Low-BMI comparison groups responded significantly
differently from one another in questions related to 5 of 7 hypothesized operant cluster terms. An

‘Eating for Joy’ positive reinforcement group responded significantly differently than an ‘Eating
for Hunger Reduction’ negative reinforcement group on 3 of 7 hypothesized operant cluster
terms. These findings are consistent with expectations and encourage continued future
development of the operant cluster functional assessment screening tool for obesity.
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Introduction
The purpose of this dissertation project is to begin the development of a functional
assessment screening survey that measures the set of behaviors and environmental variables that
relate to the idiosyncratic development and maintenance of obesity. This tool is based upon a
novel synthesis of the current findings regarding the maintenance of treatment effects from
behavioral obesity interventions and the behavioral etiology of obesity. The operant cluster
assessment model proposed by this dissertation is intended to address the issue of long-term
behavioral obesity treatment maintenance by applying idiosyncratic functional assessment
principles to eating behavior. To the knowledge of the researchers, a tool such as this does not
currently exist. This project is intended to provide initial proof of concept so as to justify
continued development of an idiosyncratic functional assessment model of obesity.
The literature review of this paper describes the following elements: negative effects of
obesity, the behavioral theoretical conceptualization of obesity, the current state of behavioral
treatment of obesity, and the rationale for developing an assessment tool that identifies
idiosyncratic controlling variables and contextual factors that are associated with obesity-causing
eating behavior. The literature review will then move into current findings that provide support
for the validity of the novel operant cluster assessment model. The method section describes the
assessment tools used in this study. The results section describes the analyses used to assess the
ability of idiosyncratic assessment tool to distinguish between obese and not-obese individuals,
and to identify controlling and contextual variables that may be maintaining an individual’s
obesity-causing eating behavior. The discussion section contains specific recommendations for
continued development of a practical idiosyncratic assessment tool, and linkages between the
findings of this investigation and the broader obesity literature.
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Prevalence and Impact of Obesity
The majority (69.2%) of the adult population of the
United States is considered to be overweight or obese by
medical standards (Flegal, Carrol, Kit, & Ogden, 2012).
Obesity is a diagnostic label applied to those individuals
whose adipose tissue impairs health (Wang & Beydoun,
2007), a condition that will be elaborated on in a later
section. Waist-to-stature ratio (WSR), body mass index
(BMI), and waist circumference (WC) are surrogate
measures for adipose tissue that have been shown to be
predictive of obesity-related health risk (Janssen,
Katmarzyk, & Ross, 2004; Schneider et al., 2010), and in
medical research are often used as quantitative diagnostic
criteria. A BMI of 30 or greater is considered obese by
medical standards (Flegal et al., 2012). Moreover, a WSR
of .5 is considered obese (Flegal et al, 2009; Schneider et
al., 2010), and men with a WC of 40 inches or women with
a WC of 35 inches are considered obese (Wang & Beydoun,
2007).

Table 1
Height and Weight Ranges for
Obesity Classes I, II, and III
Class I Obesity
Height BMI
Weight
5' 3"
30
169
34
192
5' 6"
30
186
34
211
5' 9"
30
203
34
230
6' 0"
30
221
34
251
Class II Obesity
Height BMI
Weight
5' 3"
35
198
40
226
5' 6"
35
217
40
248
5' 9"
35
237
40
271
6' 0"
35
258
40
295
Class III Obesity
Height BMI
Weight
5' 3"
41
231
45
254
5' 6"
41
254
45
279
5' 9"
41
278
45
305
6' 0"
41
302
45
332
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What Obesity Looks Like in the United States
Obesity diagnoses are broken down into three severity classes based on an individual’s
BMI. Class I obesity includes BMIs between 30-34. Class II and Class III refer to BMIs between
35-40 and over 40 respectively (Flegal et al., 2012; Katmarzyk & Mason, 2006). Height and
weight ranges for the three classes of obesity are displayed in table 1. Around 35% of the US
population meets the criteria for obesity, with 8.1-15.5% of the US population meeting Class II,
and 5.6-6.3% of the US population meeting Class III criteria (Flegal et al., 2012; Ogden, Carrol,
Kit, & Flegal, 2014). These health statistics support the conclusion that obesity and severe
obesity is a very common health condition faced by people in the United States.
Costs of Obesity
Obesity is associated with a range of health-related consequences from non-lethal effects
that lower a person’s quality of life. This can be in the form of musculoskeletal disorders,
activity limitations, to an increased risk of premature death due to diabetes, metabolic syndrome,
cardiovascular disease, and cancer (Carreira et al, 2012; Finucane, Stevens, Cowan, Danaei &
Lin, 2011; Xi et al., 2012). There is a positive relationship between the severity of obesity and an
individual’s risk for negative health outcomes (Katmarzyk & Mason, 2006), such as obesityrelated neurodegenerative and oncologic diseases (Mattson, Duan, & Guo, 2003). Each year,
obesity is linked to 2.8 million deaths worldwide (Carreira et al., 2012; Finucane et al., 2011).
There are also negative long-term socially-mediated consequences to obesity. For example,
women who grow up obese are likely to achieve fewer years of education, are less likely to get
married, will likely have a lower household income, and are more likely to be in poverty than
women who did not grow up obese (Katz, 2011). Obesity is also associated with depression
(Appelhans et al., 2012; Bodenlos, Lemon, Schneider, August & Pagoto, 2011) and symptoms of
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depression (Jansen, Havermans, Nederkoorn, & Roefs, 2008a; Jansen, Vanreyten, van Balveren,
Roefs, Nederkoorn, & Havermans, 2008b). Obesity is a physiological state related to a host of
dangerous health consequences and harmful social and psychological consequences.
A Behavioral Theoretical Conceptualization of Obesity
Behavior moderates the influence of genetics on disease etiology and course (Fisher,
Fitzgibbon, Glasgow, Haire Joshu, & Hayman, 2011). The etiology of obesity includes both
malleable behavior components, as well as inflexible biological and genetic processes. At our
current level of technology, direct manipulation of an individual's biology to increase calories
burned per hour is not possible. Individual behaviors and the supporting environment are more
malleable (Iwata & Dozier, 2008), especially when applied to obesity treatment.
Consumption of more calories than are used by the body is the most malleable behavioral
cause of obesity (Wang & Beydoun, 2007). The rate at which the body uses calories is
determined primarily by non-malleable genetic factors, and secondarily by exercise levels (Wang
& Beydoun, 2007). Adipose tissue formation is the result of behavioral excesses related to
overeating and deficits related to exercising too little, over a long period of time (Wang &
Beydoun, 2007). Regular exercise is beneficial for reducing risk of cardiovascular disease,
cancer and diabetes (Warburton, Nicol & Bredin, 2006), and is related to improvements in selfreported mood (Dimeo, Bauer, Varahram, Rpoest. & Halter, 2001). However, Katz (2011)
argues that the low price and accessibility of food in the modern world make it very difficult for
exercise to overtake the influence of overeating in terms of weight loss (Katz, 2011). Obesitycausing eating behavior, eating to the degree that produces significant adipose tissue formation,
is controllable using management techniques based on operant conditioning principles.
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The obesity-causing operant defined. The operant is a functional unit that is defined by
the relationship between a class of topographically-diverse behaviors and a class of
consequences. Consequences are defined as associated environmental stimuli that occur after a
behavior and whose occurrence affects the future probability of that behavior (Baum, 2005;
Skinner, 1953, p.65). In the operant there is also a class of antecedents, defined as associated
environmental stimuli that precede a class of behaviors and have probability altering functions
(Iwata & Dozier, 2008). Acting on classes of antecedents, behaviors, and consequences are
motivating operations of a biological (e.g., time-since-last-food consumption) and social nature
(presence of other people modeling excess food consumption) that alters the motivation for food
consumption by transforming the function of environmental stimuli (food products), which
results in increases or decreases in food related behaviors (Laraway, Snycerski, Michael, &
Poling, 2003). A four-term operant is constructed by determining the consequential class of
interest, deriving the associated behaviors, discerning the associated antecedents, and then
discovering the associated motivating operations. This method of analysis allows for the
identification of idiosyncratic clinically-relevant environmental variables that control the
probability or magnitude of the behavior of interest, such as reducing the number of cigarettes
smoked (Ledgerwood, Arfken, Petry, & Alessi, 2014) or the calories of food eaten (DPP
Research Group, 2002).
This researcher’s derivation of the obesity-causing eating operant (figure 1) began with
the long-term and weakly controlling environmental consequence of concern the physiological
outcome of obesity, the presence of health-inhibiting amounts of adipose tissue. This
consequence (obesity) gradually accumulates and is greatly delayed from the specific instances
of behavior of concern (eating).
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As a result, these cumulative and delayed physiological consequences are seldom effective in
controlling eating behavior in a manner that will avoid or reverse obesity. For the purposes of
this project, eating is our behavioral class of interest. This behavioral class looks like eating more
calories than are burned. Examples of this behavioral class could look like having several overly
large meals, many smaller but calorie dense meals, eating a very large amount of food in a single
binge, eating overly large portions of calorically sparse foods, such as salads or grains, or overly
large portions of calorically dense foods, such as cheeses or meats. Obesity-causing eating
behavior is a topographically diverse class of behaviors that have equally diverse classes of
associated controlling variables; antecedents, consequences, and motivating operations. The next
sections explore the range of contextual variables that have been shown to be related to obesity
development, and how they may be related to our idiosyncratic assessment model intended to
identify the contextual variables that control individual eating behavior.

7
Qualities of obesity-causing eating behavior. To understand the operant model of
obesity, it will be helpful to first explain the behavior class of interest, consumption of calories.
Excessive adipose tissue is the result of an excess of eating behavior, consuming more calories
than are needed to maintain current bodyweight (Wang & Beydoun, 2007; Katz, 2011). There
are specific qualities of eating behavior that have been found to result in increased calorie intake.
High frequency of meals is positively related to the rates of obesity (Rennie, Johnson, & Jebb,
2005). Short meal duration, such as eating a meal quickly, is related to obesity (Corbalan-Tutau,
Madrid, & Garaulet, 2012; Maruyama et al., 2008). This is likely due to an increase in calories
that may be consumed before satiety signals can be produced by the body. Concurrent
performance of eating-compatible behaviors, such as television-watching or social interaction, is
related to higher calorie consumption than undistracted eating (Rennie, Johnson, & Jebb, 2005;
Ogden et al., 2013; Schlundt, Johnson, & Jarrell, 1985; Wansink, 2004). The frequency,
duration, magnitude, and non-exclusive performance of eating are all related to the development
of obesity. These qualities of eating behavior are potentially clinically-relevant variables in an
idiosyncratic assessment model of obesity, and are included in this study’s assessment tool.
Antecedents associated with obesity-causing eating behavior. To understand the
operant model of obesity, we must also discuss environmental conditions that precede eating
behavior. Several antecedents, some self-mediated and some socially mediated, have been found
to be related to the probability of obesity-causing eating. These antecedents are discrete
environmental stimuli, such as the objects in a room, words from a friend, or sadness.
Physical antecedents. The degree to which food products are readily available has a
major impact on the amount and composition of calories consumed. For example, the easily
accessible calorie-dense (Wing et al., 2001) and carbohydrate-based foods (Rennie, Johnson, &
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Jebb, 2005), many of which are highly palatable (Wadden, Crerand, & Brock, 2005), may act as
antecedent stimuli that can make overeating more likely. The inverse is also true, the presence of
easily accessible and palatable fruits and vegetables in the environment can make healthy eating
more likely (DPP Research Group, 2002).
Verbal antecedents. Socially-mediated stimuli may also be influential antecedents of
obesity-causing eating (Fisher et al, 2011; Stice, Presenell, Shaw & Rohde, 2008), and eating
behaviors are likely differentially controlled by multiple concurrent socially-mediated
antecedents (Hermans, Larsen, Herman, & Engels, 2012). Relevant verbal environmental
variables may include; negative self-talk concerning food choices or chances of success, negative
talk from others concerning food choices (Hermans et al., 2012) or chances of success, modeling
of obesity-related behaviors (Stice, Presnell, Shaw & Rohde, 2008), local availability of healthy
food, cultural values related to food (Bruss, Applegate, Quitqua, Palacios, & Morris, 2007), and
the differential pricing of foods (Dave & Kelly, 2012; Wing et al, 2001).
Access to different kinds and amounts of food can be mediated by other people.
Restaurants typically serve larger portions sizes (Brownell, 2010; Wansink, 2004), which are
associated with higher intake (Hermans et al., 2012) of much more calorically-dense foods,
compared to home-prepared versions (Rennie, Johnson, & Jebb, 2005). Easy access (Wing et al.,
2001) to a variety (Wansink, 2004) of calorie-dense foods, such as fast-foods, is associated with
higher rates of obesity. Restaurant food is an antecedent associated with obesity-causing eating
behavior, as is eating with other people. The amount of food eaten in a sitting is influenced by
the presence of other people also eating (Hermans et al., 2012; Ogden et al., 2013; Schlundt,
Johnson, & Jarrell, 1985).
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Emotional states as antecedents. Emotional states may also function as antecedents for
obesity-causing eating behavior. High levels of negative affect and negative thoughts are present
in large proportions of obese individuals (Jansen et al., 2008a). Physiological feelings of hunger
are related to overeating (Schlundt, Johnson, & Jarrell, 1985), and those feelings may be
experienced negatively. Negative affect is associated with overeating (Jansen et al., 2008b), and
negative thoughts are associated with obesity (Jansen et al., 2008a). There are multiple
antecedent stimuli associated with obesity-causing eating behavior. These variables are
potentially clinically-relevant and are included in the idiosyncratic assessment model of obesity.
Consequences associated with obesity-causing eating behavior. As discussed in the
costs of obesity section, and depicted in figure 1, there are several physiological, emotional, and
social consequences associated with obesity-causing eating behavior. These consequences will
occur as a result of eating behavior, whether or not an individual is aware of that relationship.
Physiological consequences. One such consequence is the development of adipose tissue
(Katz, 2011; Wang & Beydoun, 2007) and associated health problems that gradually develop
after a prolonged period of eating more calories than are burned. Unfortunately, these naturally
occurring physiological consequences are incremental and delayed from eating behavior. As a
result, these long-term physiological and health consequences are often inadequate in controlling
future eating behavior. In the short term, eating produces pleasant sensory stimuli, reduces
feelings of hunger, and can significantly improve mood (Schulz & Laessle, 2010; Tuomisto,
Tuomisto, Hetherington, & Lappalainen, 1998), all which may act as powerful reinforcers for
eating. An individual may feel satisfied following a healthy meal, or bloated and sleepy
following a high-calorie meal.
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Verbal consequences. In addition to physiological consequences to eating, there are also
potential verbal and social consequences to eating behavior that may be generated by others or
oneself. Self-monitoring of eating behaviors provides records of dietary adherence, which may
act as a consequence that influences future eating behavior (Brownell, 2004). Depending on the
match between what is eaten and dietary goals, an individual may feel empowered, confident,
neutral, or not very efficacious (Munsch, Meyer, & Wilhelm, 2008) after eating, which may act
as a consequence to influence the future probability of eating behavior. An individual may face
negative judgments from others for their eating behavior (Hermans et al., 2012), depending on if
they overeat in front of their doting mother or their exercise-obsessed friends. Eating certain
kinds or amount of food may have cultural significance (Bruss, Applegate, Quitqua, Palacios, &
Morris, 2007). There are several classes of consequences that occur as a result of obesity-causing
eating behavior, and they are differentially influential on the future probability of an individual’s
eating behavior. These consequential variables are potentially clinically-relevant and are
included in the idiosyncratic assessment model of obesity.
Motivating operations associated with obesity-causing eating behavior. There are
several non-discrete environmental stimuli which have stimulus transformational and
probability-altering effects related to obesity-causing eating behavior, acting as motivating
operations (Laraway, Snycerski, Michael, & Poling, 2003). A review of the literature suggests at
least four non-discrete environmental stimuli acting as motivating operations for obesity-causing
eating behavior that include; 1) depression, the syndrome resulting from a deficit in overall
density or distribution of reinforcement (Lewinsohn, 1974), 2) magnitude of historical food
reinforcement as assessed by probability and delay discounting of the subjective value of food
stimuli (Manwaring, Green, Myerson, Strube & Wilfley, 2011, Rasmussen et al., 2010), 3)
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chronic stress in valued life domains (Tryon, Carter, Decant, & Laugero, 2013), and 4) overall
frequency of distressing private verbal behavior commonly called anxiety (Jansen et al., 2008a;
Schulz & Laessle, 2010). Each of these are potentially clinically-relevant variables are included
in the idiosyncratic treatment for obesity.
Motivating operation: depression. Depression, the syndrome resulting from a deficit in
overall density or distribution of reinforcement (Lewinsohn, 1974), is related to obesity (Pagoto,
Spring, Cook, McChargue & Schneider, 2006). Overeating is a way for an individual to acquire
additional reinforcement density that may stave off depressive symptoms (Bodenlos et al., 2011)
and results in obesity (Katz, 2011; Wang & Beydoun, 2007). Conversely, engagement in
positively reinforcing activities is related to a lower chance of overeating (Schlundt, Johnson, &
Jarrell, 1985).
An obese individual has more difficulty acquiring non-food reinforcers due to an
increased response cost associated with physical movement, a lowered likelihood of sociallymediated reinforcement, and other barriers to reinforcement (Pagoto, Spring, Cook, McChargue
& Schneider, 2006). For example, it is more difficult for an obese person to climb the stairs to an
art museum, and they are more likely to be sweaty after the climb. This may make it difficult to
focus on enjoying the art, due to concurrently experienced aversive physical sensations and
potentially aversive attention from others. The more time spent engaging in food-reinforced
behaviors the more difficult it is to engage in other-reinforced behaviors. Higher severity obesity
is associated with higher depressive symptoms (Beydoun et al., 2009; Bodenlos et al., 2011), and
higher severity depressive symptoms are associated with poorer quality diet (Appelhans et al.,
2012; Beydoun et al., 2009). An obese individual is more likely to receive a higher proportion of
their total reinforcement from food-reinforced behaviors, and less likely to contact the
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reinforcers for behaviors that are not typically maintained by food-related reinforcers. The result
is a repertoire narrowing cycle in which people begin to allocate a higher percentage of their time
and behavior to activities associated with and maintained by food (Pagoto et al., 2006). In this
manner, depression is hypothesized to reduce contact with non-food related reinforcers and
activities, and thus increase the relative value of food stimuli which alters the probability of
obesity-causing eating behaviors.
Motivating operation: probability and delay discounting. Probability and delay
discounting are terms used to refer to the reduction in the subjective value of a stimulus as a
function of an increased delay or decreased probability of its’ presentation (Rachlin, 1995). A
high degree of delay discounting suggests increased sensitivity to delays, which could be
conceptualized as increased impulsivity (Rasmussen et al., 2010). An individual displaying
increased sensitivity to delays would choose a lower amount of food presented immediately, over
a higher amount of food presented later. High levels of probability discounting represent riskaverse behavior, while low levels would indicate risk-taking behavior (Manwaring et al., 2011).
An individual displaying sensitivity to decreased probability would be more likely to choose a
smaller amount of food with a high likelihood of presentation rather than a larger amount of food
with a lower likelihood of presentation. Risk aversion and impulsivity in regards to a stimulus
class could suggest that class is more powerfully controlling of an individual’s behavior than
other stimulus classes that do not evoke risk-averse or impulsive choices. Probability and delay
discounting could be conceptualized as measures of historical functional relationships with a
stimulus class, which is how important this class of stimuli is to an individual. BMI has been
associated with delay discounting (Lawyer, Boomhower, & Rasmussen, 2015), and obese
individuals demonstrate higher levels of delay and probability discounting for food than normal
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weight controls (Manwaring et al., 2011). These findings are suggestive of the stimulustransformational and probability-altering effects of a motivating operation; the idiosyncratic
subjective value of food stimuli. Obese individuals may treat food stimuli as more important than
other stimuli because of their history with food as a powerful and reliable reinforcer class.
Motivating operations: anxiety and stress. Two additional psychological constructs may
act as motivating operations for obesity-causing eating behavior. Anxiety symptoms, such as
persistent worries, are predictive of using food as a coping strategy (Schulz & Laessle, 2010) and
worries about body image and weight are associated with obesity (Jansen et al., 2008a). Anxiety
may lower the salience of eating consequences due to competitive pressure from attentiongrabbing distressing private verbal behavior. Chronic stress in valued life domains makes
overeating more likely (Tryon, Carter, Decant, & Laugero, 2013). Stress may result from a
lowered density of reinforcement in valued domains. This lowered density of reinforcement may
then act to transform the function of stress-relieving stimuli such as food, and the probability of
stress-reducing behaviors such as eating. This would result in more food being required for the
same reinforcement value, a stimulus transformational effect, as well as making eating more
probable as a strategy to cope with anxiety.
Figure 2 displays a synthesis of the antecedents, consequences, and motivating operations
associated with the obesity-causing eating operant response class. The four-term operant
conceptualization of obesity does not account for the source of antecedents, consequences, or
motivating operations. For example, healthy portioned meals are given to individuals by
treatment providers in obesity treatment centers, or can be created by the individual who has
been taught about nutrition and cooking. The former keeps the individual reliant on the provider
for healthy meals, while the latter allows the individual to be independently healthy.
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Findings from the behavioral treatment of obesity. Current behavioral treatments for
obesity are effective for acute treatment of obesity (Cooper et al., 2010; Pagoto, Kantor,
Bodenlos, Gitkind & Ma, 2008; Wadden, Crerand & Brock, 2005), but are less successful at
meeting individuals’ expectations for the reduction of adipose tissue below obesity criteria and
life-long maintenance (Van Dorsten & Lindley, 2011). Most weight management interventions
are not based on the analysis of idiosyncratic obesity-causing behaviors and their specific
controlling variables, but rather on treatment packages intended to address many possible
controlling variables (Cooper et al., 2011; Pagoto, Kantor, Bodenlos, Gitkind & Ma, 2008;
Wadden, Crerand & Brock, 2005). As a result, treatment packages may have components that
are not based on the unique controlling variables for each person. Identifying the environmental
variables that control an individual’s behavior can result in treatments that are more efficacy and
efficient (Hanley, 2012), and this failure to identify idiosyncratic controlling variables may
account for the lack of maintenance when the prosthetic treatment contingencies are withdrawn.
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The reliable effects of behavioral obesity treatments (Cooper et al., 2011; Pagoto, Kantor,
Bodenlos, Gitkind & Ma, 2008; Wadden, Crerand & Brock, 2005) and reliable weight regain
following the withdrawal of treatment (Franz, et al., 2007) indicates that control over obesitycausing eating behaviors is possible with prosthetic management of antecedents and
consequences by treatment providers. This suggests that life-long maintenance may require
training people to be their own treatment providers. Individuals must acquire those skills that
would allow them to marshal those antecedent and consequential stimuli and motivating
operations that would support healthy-eating without prosthetic assistance from treatment
providers (Donahoe & Palmer, 2004, p. 270). To the knowledge of the researchers there is no
assessment model for obesity that includes assessment of behaviors that marshal the stimuli that
act as antecedents, consequences, and motivating operations for an obesity-causing eating
response class. As a result, we seldom identify the controlling variables for each person and
cannot fully benefit from the development of interventions that are informed by idiosyncratic
assessments of controlling variables. An assessment model was needed to determine the
complete set of behaviors that would allow an individual to control obesity-causing behaviors
which led to the creation of the operant cluster model.
Utility of idiosyncratic functional assessment. Idiosyncratic functional assessment
models can enable the determination of individual clinical treatment targets (Iwata & Dozier,
2008; Paclawskyj, Matson, Rush, Smalls, & Vollmer, 2000) and can help to identify highly
malleable variables found to be influential across individuals, which could help prioritize
treatment targets in line with the stepped care model of psychological service delivery (Abrams,
Orleans, Niaura, Goldstein, Prochaska, & Velicer, 1996; Bower & Gilbody, 2005). Idiosyncratic
functional assessments can identify treatments best suited to an individual’s presenting problems
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and result in more efficacious and practical treatment implementation (Hanley, 2012). Eating
behavior is likely serving different idiosyncratic functions for different people. Not all obese
individuals are faced with the same set of emotional antecedents (Jansen et al., 2008a; Jansen et
al., 2008b), and eating as an emotional control strategy is not associated with BMI (Masheb &
Grilo, 2006). Eating may serve to acquire additional reinforcement to stave off depressive
symptoms for some obese individuals or may serve to improve mood for others, suggesting a
difference between positively and negatively reinforced eating behavior. These findings suggest
that functional assessment could be useful to improve obesity treatment response by identifying
idiosyncratic controlling variables. Traditional experimental functional analyses can be
burdensome in terms of time, and access to an individual’s environment (Matson, Bamburg,
Cherry, Paclawskyj, 1999; Paclawskyj et al., 2000). This project uses an indirect idiosyncratic
functional assessment survey (Hanley, 2012), a format which has been effective in identifying
idiosyncratic controlling variables of problem behaviors (Matson et al., 1999).
Introduction to an Expansion of the Functional Unit
The four-term operant model (figure 2) provides a helpful model for identifying the
proximal and most influential factors that control excess eating, but it too is over simplified in
that it does not account for the source of antecedents, consequences, or motivating operations
that control obesity-causing eating behavior. The classes of environmental stimuli that function
as antecedents, consequences, and motivating operations in the obesity-causing operant are
themselves the result of functional relationships with diverse topographical classes of behavior.
There are behavioral classes that may act upon the four-term obesity-causing operant by
marshaling stimuli (Donahoe & Palmer, 2004) that act as antecedents, motivating operations, or
consequences; such as keeping a food log to produce evidence of diet adherence, a potentially
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reinforcing stimulus. There are behavioral classes that are directly responsible for the
introduction, manipulation, or removal of antecedent stimuli for the obesity-causing operant. For
example, introducing healthy food into a household, manipulating the portion-sizes of meals, or
removing unhealthy food from a household. There are additional classes of behavior whose
consequence is the manipulation, introduction, or removal of stimuli that function as
consequences or motivating operations for the obesity-causing operant. The operant cluster
model is intended to expand assessment beyond the four-term operant to include the clustering of
operant classes that introduce, manipulate, or remove stimuli that act as antecedents,
consequences, or motivating operations for the operant class of interest. A complete assessment
of obesity-causing eating behavior may need to look at this full range of variables, many of
which could act as malleable elements of a treatment plan.
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Figure 3 shows a graphical representation of the obesity-causing eating operant cluster.
The boxes in figure 3 represent the obesity-causing eating operant and the darker boxes in
figures 4, 5, and 6 also represent the obesity-causing eating operant. The lighter boxes represent
this researcher’s novel addition of three functional terms to comprise an operant cluster. The
following sections will describe in detail each component of the obesity-causing eating behavior
operant cluster, as well as existing empirical support for variables hypothesized to operate as
those functional terms.
Antecedent-altering operant. The antecedent-altering operant is defined by the
relationship between a topographically-diverse class of behaviors and an associated diverse class
of consequential stimuli, which act as probability-altering antecedent stimuli in the obesitycausing operant. This could include the creation, modification, or elimination of environmental
stimuli, such as the planning, acquisition, selection, measurement, and preparation of food. The
antecedent-altering operant could include behaviors that create, modify, or eliminate verbal or
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arbitrary qualities of stimuli, or their social mediation. This might include planning out a weekly
meal plan or thinking of ways to avoid unhealthy food at office parties, acquiring food at a
grocery store or a fast-food restaurant, measuring food, preparing food, cleaning preparation and
consumption areas, or controlling who is present during consumption.

The antecedent-altering operant could also include behaviors that create, modify, or eliminate
nonverbal or absolute qualities of stimuli, or their mechanical mediation. This might include
acquiring a higher ratio of healthy to unhealthy foods (DPP Research Group, 2002; Wadden,
Crerand, & Brock, 2005), preparing tastier smaller-portioned meals at home or opening the
package of calorie-dense fast-foods, using smaller plates and bowls (Wansink & Kim, 2005),
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creating a clean eating space with tools and napkins, or pre-portioning healthy food to make it
quickly and easily accessible (Wadden, Crerand, & Brock, 2005). Potential behavior classes and
associated obesity-causing operant antecedent stimuli are shown in figure 4. These classes of
behaviors are not, to the knowledge of the researchers, included in current assessment models for
obesity. These variables may enable individuals to predict and influence their own eating
behavior and are included in the idiosyncratic assessment model for obesity used by this project.
Consequence-altering operant. The consequence-altering operant is defined by the
relationship between a topographically-diverse class of behaviors and an associated diverse class
of consequential stimuli, which act as probability-altering consequential stimuli in the obesitycausing eating operant. Controlling obesity-causing eating behavior requires that an individual be
skilled in introducing, removing, or manipulating socially-mediated and mechanically- mediated
consequences. Feelings of satiation, improved affect (Schulz & Laessle, 2010), the taste and
texture of food-in-consumption, and privately and publically-created verbal stimuli, are all
stimuli that could alter the probability of future obesity-causing eating behavior. Potential
behavior classes and associated obesity-causing operant consequence stimuli are shown in figure
5.
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Stimulus magnitude, certainty of presentation, and salience of consequential mediation
are factors that could influence the probability-altering function of obesity-causing consequential
stimuli. Tastier foods may have a larger-magnitude probability-altering effect on obesity-causing
eating than less tasty foods, as more-palatable food is typically consumed in larger volume than
less-palatable food (Bobroff & Kissileff, 1986). The presence of other people in the dining
space, who may signal a high likelihood of social consequences for obesity-causing eating
behavior, is related to increased food consumption (de Castro & Brewer, 1992).
The salience of obesity-causing consequences has an impact on the probability-altering
effects of those consequences. Engaging in eating-concurrent compatible behaviors, such as
television watching or driving, is related to increased consumption (Ogden et al., 2013; Rennie,
Johnson, & Jebb, 2005; Schlundt, Johnson, & Jarrell, 1985; Tuomisto et al., 1998). Dimmed
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lighting, which reduces the accessibility of the visual stimulus properties of food consequences,
is also related to increased consumption (Wansink, 2004). These findings suggest that distraction
elimination is an important skill in the consequence-altering operant. Conversely, receiving
training in mindful eating resulted in less impulsive and risk-averse food stimulus discounting in
a sample of obese individuals (Hendrickson & Rasmussen, 2013). This suggests that engaging in
mindful eating, where cessation of eating episodes is controlled by internal satiety cues, such as
fullness, rather than external satiety cues, such as a clean plate or the end of a movie
(Hendrickson & Rasmussen, 2013), is an important skill in the consequence-altering operant. A
favorite feature of a mindful eating intervention was making the consequences of food more
salient, such as focusing on the taste and texture of food (Kidd, Graor, & Murrock, 2013). Selfmonitoring could be conceptualized as marshaling (Donahoe & Palmer, 2004) verbal stimuli
intended to act as consequential stimuli, which influence obesity-causing eating behavior. For
example, a calorie-counting chart not only helps adherence to a dietary standard while an
individual uses it, but a completed chart may act as a reinforcer for adherence. These classes of
behaviors (figure 5) are not, to the knowledge of the researchers, included in current assessment
models for obesity. These variables may enable individuals to predict and influence their own
eating behavior and are included in the idiosyncratic assessment model for obesity used by this
project.
Motivation-altering operant. The motivation-altering operant is defined by the
relationship between a topographically-diverse class of behaviors and an associated diverse class
of consequential stimuli, which act to alter the probability of obesity-causing eating behavior and
transform the function of environmental stimuli, such that they become associated with obesitycausing eating behavior. Controlling obesity-causing eating behavior requires that an individual
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is skilled with introducing, removing, or manipulating socially-mediated and mechanicallymediated sources of stimulus function transformation or those stimuli with abative or evocative
properties for obesity-causing eating behavior. The motivation-altering operant could include
emotion regulation, distress tolerance, psychological flexibility, and time management skills.
Potential behavior classes and associated obesity-causing operant motivating operations are
shown in figure 6.

Awareness and labeling of emotional experiences could be a prerequisite to successful
coping, and obese individuals are more likely to have difficulties in recognizing their emotions
than normal weight control participants (Da Ros, Vinai, Gentile, Forza, & Cardetti, 2011).

24
Management of emotional motivating operations is important in the reduction of obesity-causing
eating and requires identification, regulation, and tolerance of emotional states. Emotion
regulation skills could be defined as an attempt to alter the currently experienced total emotion
(Skinner, 1953, p. 166) through introduction, manipulation, or removal of the public and private
environmental causes of the aversively experienced portion of the totality of environmental
probability-altering and stimulus-transformational effects. Emotion regulation skills are
influential in the treatment-induced reduction of depressive symptoms (Fehlinger, Stumpenhorst,
Stenzel, & Rief, 2013; Radkovsky, McArdle, Bockting, & Berking, 2014). Deficits in emotion
regulation skills are related to alcohol use (Berking, Margraf, Ebert, Wupperman, Hofmann, &
Junghanns, 2011), a maladaptive coping strategy similar to overeating (Bodenlos et al., 2011).
Given the relationship between depression, maladaptive coping strategies, and obesity (Beydoun
et al., 2009; Bodenlos et al., 2011; Pagoto et al., 2006), emotion regulation skills may be
applicable to the control of obesity-causing eating behavior.
Another potentially important skill related to controlling obesity-causing eating behavior
is tolerating distressing or aversive stimuli. Low distress tolerance, a high probability of
engaging in behavioral and/or private-verbal experiential avoidance of positive and negative
affect, is associated with eating psychopathology (Lampard, Byrne, McLean, & Fursland, 2010)
and an increased risk of maladaptive coping through alcohol use (Gorka, Ali, & Daughters,
2012), which may function similarly to overeating to cope with negative emotional experiences
(Bodenlos et al., 2011).
Psychological flexibility is a skill-set related to mindful transformation of the function of
stimuli that are aversive in the short-term but are in the service of long-term, verbally-abstracted
values (McCracken & Velleman, 2010), such as consciously suffering through the immediate
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pain of exercise so as to ‘live a healthier life’. Eating a calorie-restricted diet is likely to be
experienced as aversive by someone with a history of eating an unrestricted diet. Chronically
subjecting oneself to the aversive stimulus of a calorie-restricted diet could be considered
somewhat similar to a chronic pain stimulus experienced from an injury. Psychological
flexibility can significantly reduce the negative impact of low to moderately severe chronic pain
on social, emotional, and physical functioning (McCracken & Velleman, 2010), more so than
traditional approaches to psychological pain management (Vowles & McCracken, 2010).
Healthy eating is perceived as requiring a significant investment of time on pre-planning,
and continually, during long-term treatment or lifestyle commitments (Doldren & Webb, 2013).
The list of skills and behaviors that go into controlling obesity-causing eating is long, and carries
a large cost in terms of discretionary time, with as many as 20% of Americans lacking
discretionary time enough to engage in self-care or health-maintaining activities (Kalenkoski &
Hamrick, 2012). Long hours spent working or studying was the most common constraint on
people’s time, with 41% of a sample of American women reporting significant time barriers to
healthy eating (Welch, McNaughton, Hunter, Hume, & Crawford, 2009). Time management
skills may be important in enabling the individual to free up the time necessary to engage in
behaviors that control obesity-causing eating. These classes of behaviors (figure 6.) are not, to
the knowledge of the researchers, included in current assessment models for obesity. These
classes of behaviors may enable individuals to predict and influence their own eating behavior
and are included in the idiosyncratic assessment model for obesity used by this project.
Purpose of this Project
Obesity-causing eating behaviors exist in a large system of interactions between an
individual’s behavior and the environment, the operant cluster. This dissertation describes the
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development and preliminary evaluation of a self-report functional assessment instrument geared
towards measuring an idiosyncratic assessment model of obesity called the operant cluster
screening tool for obesity (OCSTO; pronounced Ox-Toe). The OCSTO is intended to provide
self-reported measurement of the qualities of eating behaviors that are related to obesity, the
antecedents, consequences, and motivating operations that support the behaviors that cause
obesity, and the related antecedent-altering behaviors, consequence-altering behaviors, and
motivation-altering behaviors. This project is intended to provide proof of concept of the
discriminant validity of the operant cluster assessment model of obesity-causing eating behavior
so as to justify continued future development of an idiosyncratic assessment tool for obesity.
Hypotheses and Analytic Strategy
This project has two research questions; is the OCSTO assessment valid enough to
discriminate participant obesity and function of eating, and do individuals respond to the OCSTO
in a manner that highlights idiosyncratic controlling variables that contribute to obesity risk.
Discriminate validity hypotheses. Each of the seven operant cluster terms (figure 4) are
hypothesized to play a functional role in obesity-causing eating behavior. Scoring for the
functional assessment tool is organized such that lower reported scores would indicate higher
risk for obesity, with some items being reverse scored. It is hypothesized that, as a group, obese
individuals will report more risk than non-obese individuals on questions related to each of the
seven operant cluster terms. Nonparametric kruskal-wallis tests are used to compare the response
variance on OCSTO questions between the high-BMI and low-BMI groups.
Idiosyncratic functional assessments highlight controlling variables that enable effective
matching of treatments based on an individual’s strengths and deficits. So it is hypothesized that
those individuals who report eating behavior as primarily controlled by positive reinforcement
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will respond differently to the OCSTO than individuals who report eating behavior as primarily
controlled by negative reinforcement. Nonparametric kruskal-wallis tests are used to compare the
response variance on OCSTO questions between the positive and negative reinforcement groups.
Idiosyncratic contributors to obesity-causing eating hypotheses. The scoring for the
functional assessment tool is organized such that lower reported scores would indicate higher
risk for obesity. It is hypothesized that obese individuals will report more high risk areas across
the seven operant cluster terms and less low-risk areas than non-obese individuals. It is also
hypothesized that positive and negative reinforcement groups will report different areas of high
and low risk. Normative T scores were calculated to determine high and low endorsement of risk
(Iverson, 2011). Frequency bar charts are used to display and evaluate the differences in high and
low risk reporting across seven operant cluster terms.
Methods
Participant Recruitment
Adults, at least 18 years or older, were recruited using several internet venues, including
Reddit, Craigslist, Facebook, and AskParticipants.com. Participant recruitment took place from
April 2015 until August 2015. A power analysis conducted using G*Power statistical software
(Faul, Erdfelder, Buchner, & Lang, 2009) indicated that a minimum sample size of 210
participants provide the statistical power necessary to detect differences between comparison
groups. Beyond the minimal age requirement (18) and internet access, there were no explicit
inclusion or exclusion criteria associated with this study. Due to the online nature of the data
collection (Qualtrics, 2014), access to an internet-enabled device was an implicit requirement for
participation. Participants did not receive any monetary compensation for their participation.
However, participants were presented with internet-based images of cute animals throughout the
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survey, benign pleasant stimuli similar to those that might maintain general internet-related
behavior such as browsing.
Location of Data Collection
This study collected data and took place on the internet, specifically the website Qualtrics
(Qualtrics, 2014), as provided by the WMU College of Arts and Sciences. This website utilizes
SSLv3.1 encryption in order to ensure secure transmission of responses from participants and of
data to researchers. Qualtrics does not use the information gathered through use of their website
and all materials used are considered confidential and are handled as such. Data collected are
stored on trusted Qualtrics-partner data centers that are SSAE-16 SOC 1 Type II audited. All
data at rest are encrypted, and deprecated data are destroyed by using U.S. Department of
Defense methods. Participants were be free to complete the study from any computer or mobile
internet device, and were not restricted to certain labs, operating systems, or internet browsers.
Measures
Operant cluster screening tool for obesity. The operant cluster screening tool for
obesity (OCSTO) is a 113-item survey answered on a 7-point likert scale. The OCSTO takes 1530 minutes to complete. This instrument is intended to measure the behaviors and environmental
conditions that have relationships to the development and maintenance of obesity based on a
behavioral theoretical conceptualization and current empirical research literature. Each item
presents a statement and asks participants to rate how true that statement is for them. The
OCSTO is included in appendix A.
Seven question domains. The OCSTO contains seven question domains and a
demographics section. Three of the domains deal with behaviors related to obesity: motivationaltering behaviors, antecedent-altering behaviors, and consequence-altering behaviors. Three
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more of the domains deal with environmental variables related to obesity: potential antecedents
of eating behavior, potential consequences of eating behavior, and potential motivating
operations of eating. The seventh domain measures the qualities of eating behavior.
What each domain assesses. The demographics section asks for the participant’s height,
weight, past weight loss and gain, waist circumference, gender, ethnicity, income, and education
attainment. The motivation-altering skills domain presents statements regarding emotion
regulation, psychological flexibility, and time management. The questions regarding
psychological flexibility are the acceptance and action questionnaire (Bond et al., 2011). The
antecedent-altering skills domain presents statements regarding planning food, selecting food,
acquiring food, preparing food, and controlling eating location. The consequence-altering skill
domain presents statements regarding mindful engagement, distraction elimination, and selfmonitoring.
The potential controlling antecedent domain presents statements regarding pre-meal
affect, hunger, food-related talk, food availability, and meal choices. The potential controlling
consequences domain presents statements regarding post-meal affect, hunger, food-related talk,
distracting environments, and salience of food consequences. The potential motivating
operations domain presents statements regarding general affect, timing of meals, the subjective
value of food-related talk, the subjective value of food, and general activation and rumination.
The questions regarding general activation are the behavioral activation scale for depression
short-form (Kanter, Mulick, Busch, Berlin & Martell, 2012). The qualities of eating behavior
domain presents statements regarding the frequency of eating, the duration of eating, the
magnitude of eating, consumption-reducing eating, and consumption-enhancing eating.
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Except for the activation and psychological flexibility scales, the OCSTO was created by
the student researcher for the purpose of this study, and the psychometric properties have not
been established.
Acceptance and action questionnaire. The acceptance and action questionnaire (AAQII; Bond et al., 2011) is a 7-item assessment meant to provide a measure of psychological
inflexibility, or rule-induced insensitivity to direct-acting contingencies. The AAQ-II is used in
the OCSTO assessment as a measure of psychological flexibility. The questions are answered on
a 7-point likert-type scale from never true to sometimes true through always true. “I’m afraid of
my emotions” and “Worries get in the way of my success” are two examples of questions from
this measure. The AAQ-II has high reliability (α = .84; Bond et al., 2011) and has demonstrated
strong validity (Bond et al., 2011; Fledderus, Voshaar, Klooster, & Bohlmeijer, 2012). The
AAQ-II has been shown to account for unique variance in symptom-reporting beyond traditional
indices of psychopathology (Gloster, Klotsche, Chaker, Hummel, & Hoyer, 2011). Observed
AAQ-II means range from 31.8 (SD = 8.3) in a sample of German adults with social phobia, to a
mean of 40 (SD = 7.2) in a sample of German undergraduate students (Gloster et al., 2011), up to
an observed mean of 40.72 (SD = 8.59) in a sample of Dutch adults reporting depressive
symptoms (Fledderus et al., 2012). This measure is available in appendix B.
Behavioral activation scale for depression – short form. The behavioral activation
scale for depression – short form (BADS-SF; Kanter, Mulick, Busch, Berlin, & Martell, 2012 is
a 9-item assessment that provides a measure of avoidance of aversive stimuli and activation in
valued activities. The BADS-SF is used in the OCSTO assessment as the regarding measure of
activation and rumination. Questions are answered on a 7-point likert-type scale, how true is this
statement, ranging from not at all to completely. Questions include “There were certain things I
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needed to do that I didn’t do” and “Most of what I did was to escape from or avoid something
unpleasant” The BADS-SF has high internal consistency (α = .81), strong construct validity, and
is strongly correlated with the original BADS (Manos, Kanter, & Luo, 2011). A sample of
depressive symptom reporting undergraduate students reported mean scores on the total BADSSF of 25.68 (SD = 8.21), with a activation subscale mean of 18.50 (SD = 5.64), and a rumination
subscale mean of 10.82 (SD = 4.03; Manos et al., 2011). This measure is available in appendix
C.
Use of BMI. BMI is calculated from the height and weight of an individual using the
formula BMI = kg / m2. BMI is widely used in the assessment and diagnosis of obesity
(Schneider et al., 2010), and is predictive of obesity-related chronic disease mortality (Janssen,
Katzmarzyk, & Ross, 2004), except cardiovascular disease risk (Schneider et al., 2010).
However, BMI obesity cutoffs are not based on a normative sample.
BMI is easy to calculate, as height and weight are typically collected as part of routine
medical checkups. The scale for BMI scores is simple to understand for service providers and
recipients both, contributing to its' continued usage. Due to its' ease and simplicity, the BMI has
an adequate degree of social utility and reliability. The validity of the BMI as distinguishing
between obese and not obese individuals is questionable, as body weight is determined by
several factors beyond abdominal adiposity (Schneider et al, 2010). Individuals with a high ratio
of lean muscle to body fat may be assessed as obese by BMI standards, the same as an individual
with a low ratio of lean muscle to body fat. There is limited information regarding the clinical
utility of BMI measurements as different obesity classifications do not currently receive different
treatments.
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Efforts to Manage Attrition
This study was an investment of 15-25 minutes of participant’s time, and some amount of
participant attrition was expected. Spending time clicking and scrolling on a website is a
behavior that occurs frequently in nature. One of the common classes of stimuli that support
internet-related behaviors are pictures of cute animals. Nine cute animal pictures, not containing
humans, were selected from the top 700 most popular pictures from the last year from
www.reddit.com/r/aww, a website dedicated to curation of cute content (Reddit.com, n.d.).
These pictures were presented intermittently throughout the OCSTO. It was hoped that these
stimuli would support internet-and-study-related behavior and reduce participant attrition. The
animal pictures are available in appendix D.
Data Management
All data collected by this study were anonymous by design. While information was
collected regarding participants’ ethnicity, gender, and age; the internet-wide recruitment area
makes identification of an individual from these data very difficult. The only individuals who
had access to this study’s data were the principle and student investigators. During data
collection, all data were stored on password-protected SSL encrypted servers maintained by
Qualtrics (2014). During data analysis, the anonymous data was encrypted and stored on the
student investigator’s password-protected desktop computer. Following data analysis, the
encrypted data will continue to be stored on a password protected flash drive for seven years in a
secure filing cabinet in the behavior medicine lab (2704 Wood Hall).
Informed Consent Process and Participant Flow
Potential participants who clicked on the links in recruitment advertisements were taken
to a welcome page that orientated them to the process of participating in the research. The text of
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the welcome page is available in appendix E. Potential participants who clicked the next page
button were taken to the informed consent document for this study. The informed consent
document is attached in appendix F. At the bottom of the informed consent document webpage
were two multiple choice questions and a checkbox. Two multiple choice questions embedded in
the informed consent document asked the participant to correctly identify the potential risks of
participation and their right to withdraw from the study at any point in time. The checkbox asked
that the potential participant has read the consent document, has been explained the risks and
benefits of participation, and agrees to take part in this study. This study was anonymous and did
not collect a participant’s signature or typed name during the consent procedure. A button
labeled next took individuals who consented to participate to the first page of the survey used in
this study.
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Results
While 567
participants consented to
participate, 299 participants
completed the study.
Participants were recruited
over the internet from
Craigslist.com, Reddit.com,
and AskParticipants.com.
Females comprised 71.6%
of the sample, while males
comprised 26.8% of the
sample, and the remaining
1.7% of the sample
preferred not to be
categorized. Information on
the range of ages, sex,
ethnicities, degree of
educational attainment,
incomes, and BMI are
available in Table 2.

Table 2
Demographics of the Overall Sample
Age
18-24
25-34
35-44
45-54
55-64
65+
Sex
Female
Male
Prefer not to be Categorized
Ethnicity
American Indian, Native American,
or First Nations
Asian or Asian American
Black or African American
Hispanic or Latina/o
Other
Prefer not to be Categorized
White or European American
Body Mass Index
Underweight
Normal Weight
Overweight
Class I Obesity
Class II Obesity
Class III Obesity
Highest Education
Some High School
High School
Some College
Associate's Degree
Bachelor's Degree
Some Graduate School
Master's Degree
Doctoral Degree
Income by US Tax Bracket*
< $9075
$9076 - $36900
$36901 - $89350
$89351 - $186350
$186351 - $ 405100
> $405101
*28 Participants did not provide income.

N = 299
65
116
43
38
26
11
N
214
80
5
N
4

% of Sample
21.7
38.8
14.4
12.7
8.7
3.7
%
71.6
26.8
1.7
%
1.3

14
8
13
13
5
241
N
11
128
76
36
22
26
N
3
11
71
27
91
17
70
9
N
65
144
53
7
1
1

4.7
2.7
4.3
4.3
1.7
80.6
%
3.7
42.8
25.4
12.0
7.4
8.7
%
1.0
3.7
23.7
9.0
30.4
5.7
23.4
3.0
%
21.7
48.2
17.7
2.3
0.3
0.3
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Comparison Groups
To enable comparisons, the sample was split into groups based on self-reported BMI and
self-reported consequences of eating. As a pilot study, the extreme group approach (EGA; Feldt,
1961; Preacher, Rucker, MacCallum & Nicewander, 2005) was used to provide the greatest
possible chance of detecting differences in responding to OCSTO questions, by comparing 25%
tails of the distribution. The use of EGA was appropriate for this study as we are unsure of the
linearity or magnitude of the relationship between OCSTO responding along the range of BMI
scores (Sorrentino & Short, 1977). In order to get an idea of how responding changes along the
continuum of BMI and function, while still adhering to EGA 25% tail comparison, 10% and 15%
comparison groups are used. An example of how the EGA comparison groups are constructed is
displayed in figure 7, though BMI was not normally distributed in this sample (skewness = 2.17,
kurtosis = 6.74).
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The 10% high-BMI group includes 31 participants with self-reported BMIs above 39, the
top 10% of the sample’s BMI range. The 10% low-BMI group includes 31 participants with selfreported BMIs below 20, the bottom 10% of the sample’s BMI range. The 15% high-BMI group
includes 57 participants with self-reported BMIs between 29 and 38, the next 15% of the
sample’s BMI range. The 15% low-BMI group includes 58 participants with self-reported BMIs
between 20 and 23, the bottom 15% of the sample’s BMI range. The demographics of these
groups are reported in Table 3 and 4 respectively. There was a significant difference between the
10% high-BMI and 10% low-BMI groups in terms of age. The 10% high-BMI group (mean age
= 43.45 years) was significantly older than the 10% low-BMI group (mean age = 28.06, F =
8.89, p = .004). This difference was not observed between the 15% high-BMI and 15% low-BMI
groups.
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Table 3
Demographics of 10% High-BMI and 10% Low-BMI Groups
10% Low-BMI Group
n = 31 % of group
Age
18-24
10
32.3
25-34
17
54.8
35-44
3
9.7
45-54
0
0.0
55-64
1
3.2
65+
0
0.0
Sex

10% High-BMI Group
n = 31 % of group
3
6
6
11
2
3

9.7
19.4
19.4
35.5
6.5
9.7

Female
Male
Prefer not to be Categorized

n
27
3
1

%
87.1
9.7
3.2

n
24
7
0

%
77.4
22.6
0.0

Function of Eating
Primarily Positive Reinforcement
Primarily Negative Reinforcement
Both Equally

n
8
21
2

%
25.8
67.7
6.5

n
13
16
2

%
41.9
51.6
6.5

Highest Education

n
0
1
4
3
13
1
8
1

%
0.0
3.2
12.9
9.7
41.9
3.2
25.8
3.2

n
2
1
10
3
3
0
11
1

%
6.5
3.2
32.3
9.7
9.7
0.0
35.5
3.2

n
8
14
4
1
0
0
27

%
25.8
45.2
12.9
3.2
0.0
0.0

n
7
19
4
0
0
0
30

%
22.6
61.3
12.9
0.0
0.0
0.0

n

%

n

%

1
2
1
1
0
1
25

3.2
6.5
3.2
3.2
0.0
3.2
80.6

2
0
1
1
0
0
27

6.5
0.0
3.2
3.2
0.0
0.0
87.1

Some High School
High School
Some College
Associate's Degree
Bachelor's Degree
Some Graduate School
Master's Degree
Doctoral Degree
Income by US Tax Bracket *
< $9075
$9076 - $36900
$36901 - $89350
$89351 - $186350
$186351 - $ 405100
> $405101
n=
Ethnicity
American Indian, Native American,
or First Nations
Asian or Asian American
Black or African American
Hispanic or Latina/o
Other
Prefer not to be Categorized
White or European American
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Table 4
Demographics of Next 15% High-BMI and Next 15% Low-BMI Groups
15% Low-BMI Group
15% High-BMI Group
n = 58 % of group
n = 57 % of group
Age
18-24
17
29.3
5
8.8
25-34
25
43.1
21
36.8
35-44
6
10.3
11
19.3
45-54
2
3.4
14
24.6
55-64
6
10.3
6
10.5
65+
2
3.4
0
0.0
Sex
Female
Male
Prefer not to be Categorized

n
45
12
1

%
77.6
20.7
1.7

n
36
18
3

%
63.2
31.6
5.3

Function of Eating
Primarily Positive Reinforcement
Primarily Negative Reinforcement
Both Equally

n
15
40
3

%
25.9
69.0
5.2

n
16
33
8

%
28.1
57.9
14.0

Highest Education

n
0
4
12
4
18
4
13
3

%
0.0
6.9
20.7
6.9
31.0
6.9
22.4
5.2

n
0
2
13
10
19
5
8
0

%
0.0
3.5
22.8
17.5
33.3
8.8
14.0
0.0

n
13
28
7
2
0
0
50

%
22.4
48.3
12.1
3.4
0.0
0.0

n
15
24
14
2
0
0
55

%
26.3
42.1
24.6
3.5
0.0
0.0

n

%

n

%

0
4
1
4
5
1
43

0.0
6.9
1.7
6.9
8.6
1.7
74.1

0
0
1
2
2
1
51

0.0
0.0
1.8
3.5
3.5
1.8
89.5

Some High School
High School
Some College
Associate's Degree
Bachelor's Degree
Some Graduate School
Master's Degree
Doctoral Degree
Income by US Tax Bracket *
< $9075
$9076 - $36900
$36901 - $89350
$89351 - $186350
$186351 - $ 405100
> $405101
n=
Ethnicity
American Indian, Native American,
or First Nations
Asian or Asian American
Black or African American
Hispanic or Latina/o
Other
Prefer not to be Categorized
White or European American
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Table 5
Demographics of Top 10% Positive and Top 10% Negative Reinforcement Groups
Positive Reinforcement
Negative Reinforcement
n = 32
% of group
n = 31
% of group
Age
18-24
8
25.0
10
32.3
25-34
11
34.4
13
41.9
35-44
5
15.6
3
9.7
45-54
5
15.6
3
9.7
55-64
3
9.4
2
6.5
65+
0
0.0
0
0.0
Sex

n
22
10
0

%
68.8
31.3
0.0

n
20
9
2

%
64.5
29.0
6.5

n
1

%
3.2

n
0

%
0.0

3
1
3
1
1
21

9.7
3.2
9.7
3.2
3.2
67.7

4
2
2
1
0
23

12.5
6.3
6.3
3.1
0
71.9

n
0
2
8
2
11
0
9
0

%
0.0
6.3
25.0
6.3
34.4
0.0
28.1
0.0

n
1
1
5
4
8
5
7
0

%
3.2
3.2
16.1
12.9
25.8
16.1
22.6
0.0

< $9075
$9076 - $36900
$36901 - $89350
$89351 - $186350
$186351 - $ 405100
> $405101
n=

n
7
15
5
2
0
0
29

%
22.6
48.4
16.1
6.5
0.0
0.0

n
6
20
3
1
0
0
30

%
18.8
62.5
9.4
3.1
0.0
0.0

Underweight
Normal Weight
Overweight
Class I Obesity
Class II Obesity
Class III Obesity

n
0
15
7
4
3
3

%
0.0
46.9
21.9
12.5
9.4
9.4

n
1
12
11
4
1
2

%
3.2
38.7
35.5
12.9
3.2
6.5

Female
Male
Prefer not to be Categorized
Ethnicity
American Indian, Native American,
or First Nations
Asian or Asian American
Black or African American
Hispanic or Latina/o
Other
Prefer not to be Categorized
White or European American
Highest Education
Some High School
High School
Some College
Associate's Degree
Bachelor's Degree
Some Graduate School
Master's Degree
Doctoral Degree
Income by US Tax Bracket

BMI Category
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Table 6
Demographics of Next 15% Positive and Next 15% Negative Reinforcement Groups
Positive Reinforcement
Negative Reinforcement
n = 60
% of group
n = 56
% of group
Age
18-24
12
20.0
10
17.9
25-34
27
45.0
19
33.9
35-44
10
16.7
10
17.9
45-54
8
13.3
7
12.5
55-64
2
3.4
6
10.7
65+
1
1.7
4
7.1
Sex

n
46
13
1

%
76.7
21.7
1.7

n
43
13

%
76.8
23.2

n

%

n

%

0
3
0
5
3
4
45

0.0
5.0
0.0
8.3
5.0
6.7
75.0

2
1
1
0
2
0
50

3.6
1.8
1.8
0.0
3.6
0.0
89.3

n
2
1
12
6
18
2
16
3

%
3.3
1.7
20.0
10.0
30.0
3.3
26.7
5.0

n
0
4
8
4
22
3
13
2

%
0.0
7.1
14.3
7.1
39.3
5.4
23.2
3.6

< $9075
$9076 - $36900
$36901 - $89350
$89351 - $186350
$186351 - $ 405100
> $405101
n=

n
12
32
10
2
0
0
56

%
20.0
53.3
16.7
3.4
0.0
0.0

n
14
24
13
1
0
0
52

%
25.0
42.9
23.2
1.8
0.0
0.0

Underweight
Normal Weight
Overweight
Class I Obesity
Class II Obesity
Class III Obesity

n
3
19
20
5
6
7

%
5.0
31.7
33.3
8.3
10.0
11.7

n
3
30
10
4
3
6

%
5.4
53.6
17.9
7.1
5.4
10.7

Female
Male
Prefer not to be Categorized
Ethnicity
American Indian, Native American,
or First Nations
Asian or Asian American
Black or African American
Hispanic or Latina/o
Other
Prefer not to be Categorized
White or European American
Highest Education
Some High School
High School
Some College
Associate's Degree
Bachelor's Degree
Some Graduate School
Master's Degree
Doctoral Degree
Income by US Tax Bracket

BMI Category
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Positive and negative reinforcement groups were constructed based on the difference in
responding to questions that ask about an individual’s before-eating and after-eating experiences
of hunger, positive and negative affect, and social consequences. For example, an individual who
reports high levels of negative affect before eating and low levels of negative affect after eating
is indicating partial negative reinforcement of eating. A change score was calculated by
subtracting the post-eating responses from the pre-eating responses to questions related to
hunger, positive and negative affect, and social consequences. A negative change score indicates
a reduction in the associated stimulus, and a positive score indicates an increase in the associated
stimulus. Change scores were summed across the types of stimuli to provide a total change score,
which was used to create the positive and negative reinforcement function groups.
The 10% positive reinforcement group includes 32 participants whose change score was
6 and above, the top 10% of the samples’ range for change scores. The 10% negative
reinforcement group includes 31 individuals whose change score was -9 and below, the bottom
10% of the samples’ range for change scores. The 15% positive reinforcement group includes 60
participants whose change score between 1 and 5, the next 15% of the samples’ high range for
change scores. The 15% negative reinforcement group includes 56 individuals whose change
score was between -5 and -8, the next 15% of the samples’ low range for change scores. The
demographics for these groups are reported in Table 5 and 6 respectively.
Efforts to Control Multiplicity and Multivariate Relationships
This study makes use of kruskal-wallis tests to evaluate differences between the high and
low BMI groups and between the positive and negative function groups. There were 204 of these
tests run, which increases the likelihood of falsely positive results. Family-wise bonferroni
corrections were used to create significance criteria that account for the number of repeated tests.
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When all 204 tests are considered the same family of hypotheses, the corrected alpha level is
.00025. When all 15 tests within an operant cluster term are considered a family of hypotheses,
the corrected alpha level is .003. When the 3 tests within a subset of an operant cluster term are
considered a family of hypotheses, the corrected alpha level is .016. Significance values are
evaluated by these standards.
Given the theoretical functional relationships between the operant cluster variables
assessed by this study, it is expected that there are multivariate relationships between them. This
study does not attempt to explore these relationships, and attempts to mitigate their influence by
use of conservative alpha-level corrections. Future research in this line will explore the
multivariate relationships between variables hypothesized to act in the operant cluster.
Results Related to Discriminate Validity Hypotheses for BMI Groups
There were nine questions across five operant cluster terms that showed significant
differences between the 10% BMI groups. These differences are displayed in table 7. There were
four questions across three operant cluster terms that showed significant differences between the
15% BMI groups. These differences are displayed in table 8.
Significant differences in antecedent-altering behaviors for BMI groups. There were
three questions that 10% high-BMI and 10% low-BMI groups answered significantly differently.
A kruskal-wallis test indicated that the mean rank reported by the 10% high-BMI group (mr =
37.05) regarding the truthfulness of the statement “My meals and snacks are not planned until I
feel hungry.” was significantly higher than the mean rank reported by the 10% low-BMI group (
mr = 25.95, χ2 = 6.07, p = .014). The mean rank reported by the 10% low-BMI group (mr =
37.27) regarding the truthfulness of the statement “My meals are mostly prepared from fresh
ingredients.” was significantly higher than the mean rank reported by the 10% high-BMI group
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(mr = 25.73, χ2 = 6.56, p = .010). Finally, the mean rank reported by the 10% low-BMI group
(mr = 38.56) regarding the truthfulness of the statement “I buy mostly ingredients when I buy
food.” was significantly higher than the mean rank reported by the 10% high-BMI group (mr =
24.44, χ2 = 9.83, p = .002).
There was one question that 15% high-BMI and 15% low BMI groups answered
significantly differently. A kruskal-wallis test indicated that the mean rank reported by the 15%
high-BMI group (mr = 66.68) regarding the truthfulness of the statement “I buy mostly prepackaged food.” was significantly higher than the mean rank reported by the 15% low-BMI
group (mr = 49.47, χ2 = 8.15, p = .004).
Significant differences in potential antecedents of eating behavior for BMI groups.
There were two questions related to potential antecedents of eating behavior that 10% high-BMI
and 10% low-BMI groups responded to significantly differently. A kruskal-wallis test indicated
that the mean rank reported by the 10% high-BMI group (mr = 36.92) regarding the truthfulness
of the statement “I feel sad, discontented, bored, frustrated, or another unpleasant emotion before
I eat a meal or snack.” was significantly higher than the mean rank reported by the 10% lowBMI group (mr = 26.08, χ2 = 6.49, p = .011). The mean rank reported by the 10% low-BMI
group (mr = 39.15) regarding the truthfulness of the statement “My meals include a lot of
vegetables such as broccoli, spinach, cabbage, or onions.” was significantly higher than the mean
rank reported by the 10% high-BMI group (mr = 23.85, χ2 = 11.51, p = .001).
There was one question that 15% high-BMI and 15% low BMI groups answered
significantly differently. A kruskal-wallis test indicated that the mean rank reported by the 15%
high-BMI group (mr = 67.82) regarding the truthfulness of the statement “My meals include a lot
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of red meat, such as beef, pork, or lamb.” was significantly higher than the mean rank reported
by the 15% low-BMI group (mr = 48.35, χ2 = 10.32, p = .001).
Table 7
Questions with Significant Differences in Responding for Top 10% BMI Groups
Operant Cluster Term
Kruskal-Wallis χ2
Sig.
Area of Interest
Question Text
Direction of Difference
Antecedent-Altering Behaviors
Planning Food
My meals and snacks are not planned
.014
6.07
High BMI > Low BMI
until I feel hungry.
Preparing Food

My meals are mostly prepared from
fresh ingredients.

.002
9.83
High BMI < Low BMI

I buy mostly ingredients when I buy
food.
Potential Antecedents of Eating Behavior
Negative Affect
I typically feel sad, discontented, angry,
frustrated, or another unpleasant emotion
after I eat a meal or snack.

.010
6.56
High BMI < Low BMI

My meals include a lot of vegetables such
as broccoli, spinach, cabbage, or onions.
Potential Consequences of Eating Behavior
Hunger
I stop eating when I feel full.

.001
11.51
High BMI < Low BMI

Acquiring Food

Properties of Meals

Salience of
I enjoy the taste of my meals and snacks.
Food Consequences
Motivation-Altering Behaviors
Time Management
I stick to my schedule.
Potential Motivating Operations of Eating
Activation and
Behavioral Activation for Depression
Rumination
Scale - Short Form- Activation Subscale

.011
6.49
High BMI > Low BMI

.004
8.32
High BMI < Low BMI
.000
16.29
High BMI < Low BMI
.011
6.58
High BMI < Low BMI
.002
10.01
High BMI < Low BMI

10% High BMI Group n = 31, BMI Range 38.47 – 72.47
10% Low BMI Group n = 31, BMI range 17.11 – 20.05

Significant differences in qualities of eating behavior for BMI groups. There were
two questions related to qualities of eating behavior that 15% high-BMI and 15% low BMI
groups answered significantly differently. A kruskal-wallis test indicated that the mean rank
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reported by the 15% high-BMI group (mr = 69.70) regarding the truthfulness of the statement “I
like to eat large meals.” was significantly higher than the mean rank reported by the 15% lowBMI group (mr = 46.50, χ2 = 14.32, p = .000). The mean rank reported by the 15% high-BMI
group (mr = 68.90) regarding the truthfulness of the statement “I like to eat everything on my
plate, even if it’s a larger portion than what I want.” was significantly higher than the mean rank
reported by the 15% low-BMI group (mr = 47.28, χ2 = 12.43, p = .000).
Significant differences in potential consequences of eating behavior for BMI groups.
There were two questions related to potential consequences of eating behavior that 10% highBMI and 10% low-BMI groups responded to significantly differently. A kruskal-wallis test
indicated that the mean rank reported by the 10% low-BMI group (mr = 37.97) regarding the
truthfulness of the statement “I stop eating when I feel full.” was significantly higher than the
mean rank reported by the 10% high-BMI group (mr = 25.03, χ2 = 8.32, p = .004). The mean
rank reported by the 10% low-BMI group (mr = 40.40) regarding the truthfulness of the
statement “I enjoy the taste of my meals and snacks.” was significantly higher than the mean
rank reported by the 10% high-BMI group (mr = 22.60, χ2 = 16.23, p = .000).
Significant differences in motivation-altering behaviors for BMI groups. There was
one question related to behaviors that alter potential motivating operations of eating behavior
that 10% high-BMI and 10% low-BMI groups responded to significantly differently. A kruskalwallis test indicated that the mean rank reported by the 10% low-BMI group (mr = 37.26)
regarding the truthfulness of the statement “I stick to my schedule” was significantly higher than
the mean rank reported by the 10% high-BMI group (mr = 25.74, χ2 = 6.54, p = .011).
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Table 8
Questions with Significant Differences in Responding for Next 15% BMI Groups
Operant Cluster Term
Kruskal-Wallis χ2
Sig.
Area of Interest
Question Text
Direction of Difference
Antecedent-Altering Behaviors
Acquiring Food
I buy mostly pre-packaged food.
8.153
.004
High BMI > Low BMI
Potential Antecedents to Eating Behavior
Properties of Meals
My meals include a lot of red meat, such
as beef, pork, or lamb.
Qualities of Eating Behavior
Magnitude of Eating
I like to eat large meals.

ConsumptionEnhancing Eating

I like to eat everything on my plate, even
if it's a larger portion than what I want.

10.319
.001
High BMI > Low BMI

14.316
.000
High BMI > Low BMI
12.429
.000
High BMI > Low BMI

15% High BMI Group n = 57, BMI Range 29 – 38.47
15% Low BMI Group n = 58, BMI range 20.05 – 22.38

Significant differences in potential motivating operations of eating behavior for BMI
groups. There was one question related to potential motivating operations of eating behavior that
10% high-BMI and 10% low-BMI groups responded to significantly differently. A kruskalwallis test indicated that the mean rank reported by the 10% low-BMI group (mr = 38.74) on the
Activation subscale of the BADS-SF was significantly higher than the mean rank reported by the
10% high-BMI group (mr = 24.26, χ2 = 10.01, p = .002).
Results Related to Discriminate Validity Hypotheses for Positive and Negative
Reinforcement Groups
There were seven questions across three operant cluster terms that showed significant
differences between the 10% function groups. These differences are displayed in table 9. There
were four questions across three operant cluster terms that showed significant differences
between the 15% function groups. Those differences are displayed in table 10.
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Significant differences in potential antecedents of eating behavior for positive and
negative reinforcement groups. There was one question related to potential antecedents for
eating behavior that 15% positive reinforcement and 15% negative reinforcement groups
responded to significantly differently. A kruskal-wallis test indicated that the mean rank reported
by the 15% positive reinforcement group (mr = 65.60) regarding the truthfulness of the statement
“I am not hungry before I eat a meal or snack.” was significantly higher than the mean rank
reported by the 15% negative reinforcement group (mr = 50.89, χ2 = 6.03, p = .014).
Table 9
Questions with Significant Differences in Responding for Top 10% Function Groups
Operant Cluster Term
Kruskal-Wallis χ2
Sig.
Area of Interest
Question Text
Direction of Difference
Qualities of Eating Behavior
Frequency of Eating
I eat many snacks and meals throughout
9.97
.002
Positive > Negative
the day.
Duration of Eating

I like to eat my snacks and meals slowly.

6.97
.008
Positive < Negative

Magnitude of Eating

My meals and snacks vary in size daily.

6.55
.010
Positive > Negative

ConsumptionEnhancing Eating

I eat the same amount or kind of food
with other people as I do alone.

13.71
.000
Positive < Negative

Motivation-Altering Behaviors
Psychological
Acceptance and Action Questionnaire
Flexibility
- Total Scale

8.35
.004
Positive > Negative

Potential Motivating Operations of Eating
Activation and
Behavioral Activation for Depression
Rumination
Scale - Short Form- Total

5.84
.016
Positive < Negative

Affect and Stress

I find it difficult to work up the initiative
to do things.

Positive R+ Group n = 32, R+ Range +6 - +14
Negative R+ Group n = 31, R+ Range -9 - -26

6.33
.012
Positive > Negative
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Significant differences in qualities of eating behavior for positive and negative
reinforcement groups. There were four questions related to the qualities of eating behavior that
10% positive reinforcement and 10% negative reinforcement groups answered significantly
differently. A kruskal-wallis test indicated that the mean rank reported by the positive 10%
reinforcement group (mr = 39.08) regarding the truthfulness of the statement “I eat many snacks
and meals throughout the day” was significantly higher than the mean rank reported by the 10%
negative reinforcement group (mr = 24.69, χ2 = 9.97, p = .002). The mean rank reported by the
10% positive reinforcement group (mr = 37.72) regarding the truthfulness of the statement “My
meals and snacks vary in size daily” was significantly higher than the mean rank reported by the
10% negative reinforcement group (mr = 26.10, χ2 = 6.55, p = .010). The mean rank reported by
the 10% negative reinforcement group (mr = 38.10) regarding the truthfulness of the statement “I
like to eat my snacks and meals slowly” was significantly higher than the mean rank reported by
the 10% positive reinforcement group (mr = 26.09, χ2 = 6.97, p = .008). The mean rank reported
by the 10% negative reinforcement group (mr = 40.58) regarding the truthfulness of the
statement “I eat the same amount or kind of food with other people as I do alone” was
significantly higher than the mean rank reported by the 10% positive reinforcement group (mr =
23.69, χ2 = 13.71, p = .000).
There were two questions related to the qualities of eating behavior that 15% positive
reinforcement and 15% negative reinforcement groups responded to significantly differently. A
kruskal-wallis test indicated that the mean rank reported by the 15% positive reinforcement
group (mr = 66.38) regarding the truthfulness of the statement “The number of meals and snacks
I eat changes daily.” was significantly higher than the mean rank reported by the 15% negative
reinforcement group (mr = 50.06, χ2 = 7.04, p = .008). The mean rank reported by the 15%
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positive reinforcement group (mr = 70.17) regarding the truthfulness of the statement “My meals
and snacks vary in size daily.” was significantly higher than the mean rank reported by the 15%
negative reinforcement group (mr = 46.00, χ2 = 15.48, p = .000).
Table 10
Questions with Significant Differences in Responding for Next 15% Function Groups
Operant Cluster Term
Kruskal-Wallis χ2
Sig.
Area of Interest
Question Text
Direction of Difference
Potential Antecedents to Eating Behavior
Hunger
I am not hungry before I eat a meal or
6.029
.014
snack.
Positive > Negative
Qualities of Eating Behavior
Frequency of Eating
The number of meals and snacks I eat
changes daily.
Magnitude of Eating

My meals and snacks vary in size daily.

Potential Motivating Operations of Eating
BADS-SF Item
There were certain things I needed to
do that I didn't do over the last week.

7.041
.008
Positive > Negative
15.481
.000
Positive > Negative

7.320
.007
Positive > Negative

Positive Reinforcement Group n = 60, R+ Range +1 - +6
Negative Reinforcement Group n = 56, R+ Range -5 - -9

Significant differences in motivation-altering behaviors for positive and negative
reinforcement groups. There was one scale related to behaviors that alter potential motivating
operations of eating behavior that 10% positive reinforcement and 10% negative reinforcement
groups responded to significantly differently. A kruskal-wallis test indicated that the mean rank
reported by the 10% positive reinforcement group (mr = 38.56) on the AAQ was significantly
higher than the mean rank reported by the 10% negative reinforcement group (mr = 25.23, χ2 =
8.35, p = .004).
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Significant differences in potential motivating operations of eating behavior for
positive and negative reinforcement groups. There was one question and one scale related to
potential motivating operations of eating behavior that 10% positive reinforcement and 10%
negative reinforcement groups responded to significantly differently. A kruskal-wallis test
indicated that the mean rank reported by the 10% positive reinforcement group (mr = 37.64)
regarding the truthfulness of the statement “I find it difficult to work up the initiative to do
things” was significantly higher than the mean rank reported by the 10% negative reinforcement
group (mr = 26.18, χ2 = 6.33, p = .004). The mean rank reported by the 10% negative
reinforcement group (mr = 37.66) on the overall BADS-SF was significantly higher than the
mean rank reported by the 10% negative reinforcement group (mr = 26.52, χ2 = 5.84, p = .016).
There was one question related to potential motivating operations for eating behavior that
15% positive reinforcement and 15% negative reinforcement groups responded to significantly
differently. A kruskal-wallis test indicated that the mean rank reported by the 15% positive
reinforcement group (mr = 66.55) regarding the BADS-SF item “There were certain things I
needed to do that I didn’t do over the last week.” was significantly higher than the mean rank
reported by the 15% negative reinforcement group (mr = 48.88, χ2 = 7.32, p = .007).

51
Results for Idiosyncratic Contributors to Obesity-Causing Eating Behavior
The results for the idiosyncratic contributors to obesity-causing eating hypotheses are
presented as a sequence of eight bar charts, arranged to enable visual inspection of the
differences between the extreme 10% comparison groups with the moderate 15% comparison
groups. Normative T scores are calculated to determine high and low endorsement of risk
(Iverson, 2011). Participants who reported normal range BMIs (n = 140, 18.5 < BMI < 24.9)
were used to determine T score norms for each operant cluster term scale. T-scores have a mean
of 50 and SD of 10, which would indicate a score of 70 as abnormally high, and a score of 30 as
abnormally low. Distributions of T-scores for BMI and Function comparison groups are
displayed in tables 11 and 12, respectively.
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Table 11
T-Score Distributions of Operant Cluster Term Scales for Top 10% and Next 15% BMI Groups
Operant Cluster Term
Comparison Groups
T-Score Distribution in Percentage
Antecedent-Altering Behaviors
< 30
30 - 39 40 - 49 50-59 60 - 69
> 70
6.45
22.58
32.26
29.03
9.68
0.00
Normative Group Top 10% BMI
Mean
77.39
Top Next 15% BMI
1.75
22.81
36.84
24.56
14.04
0.00
SD
13.92
Bottom Next 15% BMI
0.00
20.69
24.14
39.66
15.52
0.00
Bottom 10% BMI
0.00
9.68
25.81
48.39
16.13
0.00
Potential Antecedents of Eating Behavior
Normative Group Top 10% BMI
Mean
57.36
Top Next 15% BMI
SD
5.79
Bottom Next 15% BMI
Bottom 10% BMI

< 30
3.23
5.26
1.72
0.00

30 - 39
16.13
7.02
15.52
6.45

40 - 49
32.26
29.82
25.86
32.26

50-59
32.26
35.09
32.76
48.39

60 - 69
6.45
15.79
20.69
9.68

> 70
9.68
7.02
3.45
3.23

Qualities of Eating Behavior
Normative Group Top 10% BMI
Mean
64.41
Top Next 15% BMI
SD
11.87
Bottom Next 15% BMI
Bottom 10% BMI

< 30
3.23
3.51
1.72
0.00

30 - 39
25.81
19.30
17.24
6.45

40 - 49
38.71
40.35
29.31
29.03

50-59
22.58
33.33
36.21
45.16

60 - 69
9.68
3.51
15.52
19.35

> 70
0.00
0.00
0.00
0.00

Consequence-Altering Behaviors
Normative Group Top 10% BMI
Mean
33.80
Top Next 15% BMI
SD
7.42
Bottom Next 15% BMI
Bottom 10% BMI

< 30
0.00
3.51
3.45
0.00

30 - 39
19.35
12.28
10.34
9.68

40 - 49
51.61
26.32
32.76
32.26

50-59
25.81
35.09
44.83
38.71

60 - 69
3.23
22.81
6.90
19.35

> 70
0.00
0.00
1.72
0.00

Potential Consequences of Eating Behavior
Normative Group Top 10% BMI
Mean
66.22
Top Next 15% BMI
SD
5.44
Bottom Next 15% BMI
Bottom 10% BMI

< 30
3.23
8.77
5.17
6.45

30 - 39
25.81
10.53
10.34
6.45

40 - 49
45.16
31.58
32.76
41.94

50-59
22.58
35.09
37.93
12.90

60 - 69
0.00
14.04
12.07
32.26

> 70
3.23
0.00
1.72
0.00

Motivation-Altering Behaviors
Normative Group Top 10% BMI
Mean
64.17
Top Next 15% BMI
SD
13.34
Bottom Next 15% BMI
Bottom 10% BMI

< 30
9.68
8.77
1.72
6.45

30 - 39
22.58
14.04
18.97
9.68

40 - 49
19.35
21.05
32.76
25.81

50-59
35.48
31.58
27.59
48.39

60 - 69
12.90
24.56
18.97
9.68

> 70
0.00
0.00
0.00
0.00

Potential Motivating Operations for Eating Behavior
Normative Group Top 10% BMI
Mean
95.49
Top Next 15% BMI
SD
16.73
Bottom Next 15% BMI
Bottom 10% BMI

< 30
3.23
1.75
3.45
0.00

30 - 39
35.48
21.05
13.79
12.90

40 - 49
25.81
33.33
29.31
35.48

50-59
29.03
33.33
37.93
41.94

60 - 69
3.23
10.53
15.52
9.68

> 70
3.23
0.00
0.00
0.00

BMI Range for Top 10% Group, n = 31, BMI > 38.47; for Bottom 10% Group, n = 31, BMI < 19.91
BMI Range for Top Next 15% Group, n = 57, 29 < BMI < 38; for Bottom Next 15% Group, n = 58, 20 =< BMI < 23
BMI Range for Normative Group, n = 140, 18.5 < BMI < 25
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Table 12
T-Score Distributions of Operant Cluster Term Scales for Top 10% and Next 15% Function Groups
Operant Cluster Term
Comparison Groups
T-Score Distribution in Percentage
Antecedent-Altering Behaviors
< 30
30 - 39 40 - 49 50-59 60 - 69
> 70
Normative Group Top 10% Positive Function
6.25
18.75
31.25
31.25
12.50
0.00
Mean
77.39
Next 15% Positive Function
1.67
16.67
35.00
38.33
8.33
0.00
SD
13.92
Next 15% Negative Function 1.79
16.07
26.79
33.93
21.43
0.00
Top 10% Negative Function
0.00
16.13
38.71
29.03
16.13
0.00
Potential Antecedents of Eating Behavior
Normative Group Top 10% Positive Function
Mean
57.36
Next 15% Positive Function
SD
5.79
Next 15% Negative Function
Top 10% Negative Function

< 30
9.38
3.33
0.00
0.00

30 - 39
18.75
26.67
5.36
0.00

40 - 49
46.88
35.00
28.57
19.35

50-59
18.75
25.00
50.00
38.71

60 - 69
6.25
6.67
10.71
32.26

> 70
0.00
3.33
5.36
9.68

Qualities of Eating Behavior
Normative Group Top 10% Positive Function
Mean
64.41
Next 15% Positive Function
SD
11.87
Next 15% Negative Function
Top 10% Negative Function

< 30
12.50
0.00
1.79
0.00

30 - 39
46.88
18.33
10.71
12.90

40 - 49
15.63
46.67
35.71
35.48

50-59
18.75
23.33
33.93
41.94

60 - 69
6.25
10.00
17.86
9.68

> 70
0.00
1.67
0.00
0.00

Consequence-Altering Behaviors
Normative Group Top 10% Positive Function
Mean
33.80
Next 15% Positive Function
SD
7.42
Next 15% Negative Function
Top 10% Negative Function

< 30
0.00
6.67
0.00
3.23

30 - 39
25.00
20.00
10.71
12.90

40 - 49
21.88
38.33
28.57
19.35

50-59
40.63
21.67
39.29
51.61

60 - 69
12.50
11.67
21.43
9.68

> 70
0.00
1.67
0.00
3.23

Potential Consequences of Eating Behavior
Normative Group Top 10% Positive Function
Mean
66.22
Next 15% Positive Function
SD
5.44
Next 15% Negative Function
Top 10% Negative Function

< 30
3.13
3.33
7.14
16.13

30 - 39
6.25
11.67
23.21
12.90

40 - 49
34.38
28.33
39.29
45.16

50-59
15.63
38.33
25.00
22.58

60 - 69
34.38
16.67
3.57
3.23

> 70
6.25
1.67
1.79
0.00

Motivation-Altering Behaviors
Normative Group Top 10% Positive Function
Mean
64.17
Next 15% Positive Function
SD
13.34
Next 15% Negative Function
Top 10% Negative Function

< 30
9.38
3.33
3.57
0.00

30 - 39
31.25
15.00
8.93
9.68

40 - 49
34.38
43.33
23.21
29.03

50-59
9.38
23.33
46.43
48.39

60 - 69
15.63
13.33
17.86
12.90

> 70
0.00
1.67
0.00
0.00

Potential Motivating Operations for Eating Behavior
Normative Group Top 10% Positive Function
Mean
95.49
Next 15% Positive Function
SD
16.73
Next 15% Negative Function
Top 10% Negative Function

< 30
6.25
5.00
0.00
3.23

30 - 39
25.00
16.67
8.93
6.45

40 - 49
40.63
25.00
30.36
29.03

50-59
18.75
41.67
48.21
51.61

60 - 69
9.38
11.67
10.71
9.68

> 70
0.00
0.00
1.79
0.00

Top 10% Positive Function Group, n = 32; Top 10% Negative Function Group, n = 31
Next 15% Positive Function Group, n = 60; Next 15% Negative Function Group, n = 56
Normative Group, n = 140
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Discussion and Limitations
This project is intended to provide proof of concept of the discriminant validity of the
operant cluster idiosyncratic assessment model of obesity-causing eating behavior so as to justify
continued future development of an idiosyncratic assessment tool for obesity. This discussion
section will first talk about the discriminate validity hypotheses for the BMI and function groups.
Then it will discuss the ability to detect idiosyncratic controlling variables of obesity-causing
eating hypotheses. This section will then talk about sample used by the study, followed by
potential interpretations of differences in observed responding between the high-BMI and lowBMI groups, and then move into potential interpretations of the differences observed between the
positive and negative reinforcement groups. After, the validity of the comparison groups is
discussed, followed by a discussion of hypotheses not supported, and finally future directions.
Limitations of the study are discussed in each section.
Discussion of Discriminate Validity Hypotheses for BMI Groups
There were nine questions with significant differences in responding between the 10%
BMI groups (table 7). One question at the conservative Bonferroni corrected alpha level of
.00025, three questions at the moderately corrected alpha level of .003, and five questions at the
liberally corrected alpha of .016. There were four questions with significant differences in
responding observed between the 15% BMI groups (table 8). Two questions at the conservative
alpha level, one question at the moderate alpha level, and one questions at the liberal alpha level.
These questions can be considered probes for detecting the influence of operant cluster
terms on obesity-causing eating behavior, it was expected that the high-BMI groups would
endorse more risk than the low-BMI groups. The results of the kruskal-wallis analyses partially
support the hypotheses that antecedent-altering behaviors and motivation-altering behaviors are
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related to obesity. These results also partially support the hypotheses that the included
antecedents, consequences, qualities of eating behavior, and motivating operations measured are
related to obesity.
Discussion of Discriminate Validity Hypotheses for Positive and Negative Reinforcement
Groups
There were seven questions with significant differences in responding between the 10%
function groups (table 9); one at the conservative Bonferroni corrected alpha level of .00025, one
at the moderately corrected alpha level of .003, and five at the liberally corrected alpha of .016.
There were four questions with significant differences in responding observed between the 15%
function groups (table 10); one at the conservative alpha level, and three at the liberal alpha
level. These questions can also be considered probes for detecting operant cluster term influence
on obesity as a function of reported idiosyncratic function of eating behavior. It was expected
that individuals who reported eating behavior as primarily controlled by positive reinforcement
would endorse a different amount of risk than individuals who reported eating behavior as
primarily controlled by negative reinforcement. These results partially support the hypothesis
that the OCSTO can detect idiosyncratic function of eating, parsed into primarily positive
reinforcement controlled eating and primarily negative reinforcement controlled eating. The
differences in responding between those groups partially support the hypotheses that the
motivation-altering behavior operant cluster term is related to obesity. These findings also
partially support the hypothesized influence of antecedents, qualities of eating behavior, and
motivating operations on obesity.
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Discussion of Idiosyncratic Contributors to Obesity-Causing Eating Behavior Hypotheses
for BMI Groups
There were seven operant cluster terms where the T score distribution for the 10% highBMI group indicates generally more high risk idiosyncratic controlling variables than the 10%
low-BMI group (table 11). The discrepancy between 15% BMI groups is less pronounced but
still generally present (table 11). These findings may suggest that the higher reports of risk in the
operant cluster terms may, in fact be related to obesity outcomes. T score distributions shift
towards the high-risk end as individuals increase in BMI. These findings support the hypothesis
that the OCSTO may be effective at identifying idiosyncratic controlling variables that contribute
to obesity-causing eating behavior.
Discussion of Idiosyncratic Contributors to Obesity-Causing Eating Behavior Hypotheses
for Positive and Negative Reinforcement Groups
The distribution of T scores for the 10% positive reinforcement group is weighted
towards the high-risk end, compared with the 10% negative reinforcement group, for six of the
operant cluster terms, but not for potential consequences of eating behavior (table 12).
Interestingly, the positive reinforcement groups’ distributions of T scores indicated lower risk for
potential consequences of eating behavior. These differences in distribution of T scores generally
persisted for the more moderate 15% function groups (table 12). These findings suggest that
individuals who report more positive reinforcement from eating may also be at higher risk for
developing or maintaining obesity. The reverse pattern observed in the distribution of T scores
for potential consequences of eating behavior could be the result of either actual differences in
consequences or differences in awareness of the consequences, as the positive reinforcement
groups also reported eating significantly faster than the negative reinforcement group (tables 9
and 10) which could impact awareness of how much one has eaten. These findings partially
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support the hypothesis that the OCSTO may be effective at identifying idiosyncratic controlling
variables of obesity-causing eating behavior, especially positively versus negatively reinforced
eating behavior.
Sample of this Study
The demographics of the sample (table 2) used by this study is similar to other samples
generated by internet recruitment methods in that is younger, more likely female, and more
highly educated than the general US population (Batterham, 2014). Regarding obesity diagnostic
categories the sample used by this study has lower rates of overweight (25.4% vs. 33.1%) than a
recent US obesity prevalence study (Flegal et al., 2012), as well as lower rates of class I obesity
(12% vs. 20.3%), and class II obesity (7.4% vs. 9.1%), but a higher rate of class III obesity (8.7%
vs. 6.3%). This study’s sample may somewhat limit the generalizability of the findings discussed
here.
Use of Extreme Group Approach
The use of EGA sampling methodology has the benefit of providing additional statistical
power (Feldt, 1961), especially in the context of a pilot study using conservative alpha correction
procedures that address multiplicity-related false positive Type I errors while increasing the
likelihood of false negative Type II errors. There are limitations to this method. While EGA
allows for the detection of differences, it restricts our ability to generalize an observed difference
throughout the middle range of BMI (Preacher et al., 2005). Future validation research of the
OCSTO must parse out the linearity and magnitude of responding along the range of BMI scores
especially along the middle of the range (Sorrentino & Short, 1977).

Differences between Low-BMI and High-BMI Groups

58
Enjoyment of meals and meal content. The most conservatively significant difference
in responding between the 10% BMI groups was on the question “I enjoy the tastes of my meals
and snacks” (table 7) where 10% High-BMI individuals reported significantly less enjoyment of
their meals than their 10% low-BMI counterparts. Additional findings from this study suggest a
potential interpretation. A moderately significant difference was detected with 10% High-BMI
individuals less likely to report the inclusion of many vegetables in their meals (table 7) than
10% low-BMI individuals. Additionally, the 15% high-BMI group reported that their meals
contained high amounts of red meat, while the 15% low-BMI was significantly less likely to do
so (table 8). Plant foods are a significant source of dietary fiber (Howarth, Saltzman, & Roberts,
2001). The 10% high-BMI and 15% high-BMI groups’ meals may contain less fiber, which is
related to feelings of fullness or satiety (Howarth et al., 2001). Meals that produce less feeling of
satiety may be reported as less enjoyable.
There were additional differences in the typical meals reported by the 10% high-BMI and
10% low-BMI groups that may be related to reported enjoyment. A moderately significant
difference was observed between the 10% high-BMI and 10% low-BMI groups with the 10%
low-BMI reporting that the statement “My meals are mostly prepared from fresh ingredients” as
more true than as reported by the 10% high-BMI group (table 7). A similar liberally significant
difference was observed between the 10% low-BMI group rating the statement “I buy mostly
ingredients when I buy food” as more true than the 10% high-BMI group. The 15% high-BMI
was significantly more likely to report that they purchase pre-packaged food compared with the
15% low-BMI group (table 8). A diet consisting of minimally-processed foods was found to be
strongly associated with health (Katz & Meller, 2014), and thusly pre-packaged and processed
meals may be considered less healthy. Relating back to the lower vegetable content of meals
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reported by the 10% high-BMI group and high meat consumption reported by the 15% high-BMI
group, consumption of processed red meat, but not unprocessed red meat, is associated with
increased risk of heart failure and type 2 diabetes (Kaluza, Akesson & Wolk, 2014; Lajous,
Lauzon-Guillain, Tondeur, Boutron-Ruaualt, Fagherazzi & Clavel-Chapelon, 2012). Both highBMI groups report eating less healthy meals than the low-BMI groups, and the perceived or
actual healthiness of a meal may impact reported enjoyment of that meal.
If reported enjoyment of food is related to satiation or healthiness, the kinds of meals
eaten by high-BMI individuals may be less enjoyable as a result of lower vegetable content,
higher red meat content, being more likely processed, and being more likely pre-packaged.
However, enjoyment of meals may not be the primary controlling consequence for the eating
behavior of high-BMI individuals. Eating behavior may come under the control of contingencies
unrelated to satiation or healthy nourishment. Individuals in the 10% high-BMI group reported
that feelings of fullness or satiety were moderately less likely to result in a cessation of eating
behavior than 10% low-BMI individuals (table 7), who additionally reported less satiation of
hunger from eating than low-BMI individuals. Fullness was not as controlling of eating, and
eating was not as controlling of hunger for the high-BMI group compared to the low-BMI group.
Satiation of hunger and healthy nourishment may not make up the bulk of the reinforcement
contingencies maintaining eating behavior.
Meal size. The 15% high-BMI group was significantly more likely to report “I like to eat
large meals” and “I like to eat everything on my plate, even if it’s a larger portion than what I
want” than the 15% low-BMI group (table 8). This finding is congruent with past research that
showed portion sizes perceived as normal are larger for obese individuals (BMI 30-35) than for
non-obese individuals (BMI 20-25; Lewis et al., 2015). This significant difference was not
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observed between the 10% BMI groups, who in this study had reported BMIs above 38, higher
than the sample used by Lewis et al., 2015. An individual with class III obesity may no longer
report their preferred portion size as ‘large’, the result of a long history of habituation to the
larger portion sizes necessary to produce that amount of adipose tissue.
Activation and environmental chaos. Eating may start to serve emotional and social
functions that may overshadow the control by biological functions. There was a liberally
significant difference in responding to the prompt “I feel sad, discontented, bored, frustrated, or
another unpleasant emotion before I eat” with the 10% high-BMI group more likely to report
pre-meal sadness than the 10% low-BMI group. These findings are congruent with past research
showing an association between obesity and negative affect (Jansen et al., 2008a; Jansen et al.,
2008b). Past research demonstrating that eating improves mood (Schulz & Laessle, 2010), and
there was not a significant difference between these groups in the amount of post-meal sadness
reported, suggesting a larger comparative reduction in negative affect for high-BMI individuals
than for low-BMI individuals. Negative affect may have some behavioral control over eating
behavior for the individuals in the 10% high-BMI group.
Behavioral theory suggests that depressive symptoms, such as negative affect, can be the
result of a low density of reinforcement (Lewinsohn, 1974). There was a moderately significant
difference between the scores on the BADS-SF activation subscale with the 10% high-BMI
group reporting less activation than the 10% low-BMI group (table 7). Close to a third of the
10% high-BMI individuals had activation subscale scores below the mean score of a depressivesymptom-reporting sample (Manos et al., 2011). The findings of this study are congruent with
previous research that demonstrates a relationship between low activation and high BMI (Pagoto
et al., 2006; Pagoto et al., 2008) and a relationship between frequent engagement in positively
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reinforcing activities and low BMI (Schlundt et al., 1985). These findings are supportive of the
idea that overeating is a way for an individual to acquire enough additional reinforcement density
to avoid the experience of depressive symptoms (Bodenlos et al., 2011).
Lack of meal planning and lack of schedule rigidity may result in more environmental
chaos at mealtime for individuals in the 10% high-BMI group and result in less rule-governance
of meal choices (table 7). Lack of an established morning routine and a distracting home
environment were elements of a measure of home environment chaos (Matheny, Wachs,
Ludwig, & Phillips, 1995) found to be related to high-risk health behaviors in adolescents
(Chatterjee, Gillman & Wong, 2014), which may be similar in stress-reducing function to
overeating (Bodenlos et al., 2011). Environmental chaos may be an important construct
representing environmental contingencies supporting the development and maintenance of
obesity-causing eating behavior or blocking the development and maintenance of obesityreducing eating behavior.
Summary of differences between low-BMI and high-BMI groups. There were three
groupings in differences between the BMI groups; Enjoyment of Meals and Meal Properties, and
Activation and Household Chaos. Meal properties such as vegetable and red meat content, the
degree of processing, and whether the meal was pre-packaged, may lower the reinforcing value
or reported enjoyment of each instance of eating. Lower levels of values-consistent activation,
lower reports of intentional planning, and portion size perceptions, may be reflective of an
insufficient and/or unstable overall density of reinforcement, which in turn functions to make
reliably reinforcing behavior, such as eating, more likely. A homeostatic interpretation of these
results suggests that less satisfying food must be eaten more often or in greater amounts to
maintain the historical density of reinforcement, resulting in more calories consumed over time.
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Responses to questions regarding duration and magnitude of eating were approaching
significantly different for the 10% BMI groups, while the less severely obese 15% high-BMI
group reported enjoying larger meals. An observational measurement strategy, such as taking
pictures of meals, may allow future research to explore potential differences in magnitude and
duration of eating between high-BMI and low-BMI groups that are not subject to self-report
biases. This may provide more detailed information on how the qualities of eating behavior
relate to the cessation of eating behavior.
Differences between Positive and Negative Reinforcement Groups
Social control of eating behavior. The most conservative significant difference between
the 10% positive reinforcement group and the 10% negative reinforcement group was in
response to the prompt “I eat the same amount or kind of food with other people as I do alone.”
The 10% positive reinforcement group reports being likely to alter the magnitude of their eating
behavior in the presence of dining companions while the 10% negative reinforcement reports
they are not likely to alter the magnitude of their eating behavior in the presence of dining
companions (table 9), suggesting that the eating behavior of these groups has different
controlling variables. A moderately significant difference was found between the 10% function
groups in their response to the AAQ-II, with the 10% negative reinforcement group reporting
lower levels of psychological inflexibility than the 10% positive reinforcement group (table 9).
Over a third of individuals had AAQ-II scores above the mean score reported by a sample of
German adults with social phobia (Gloster et al., 2011), though only a tenth of this group scored
above an AAQ-II mean of a sample of Dutch adults with depressive symptoms (Fledderus et al.,
2012). This suggests that generally the behavior of the 10% positive reinforcement group could
be more strongly controlled by contingencies related to experiential avoidance rather than
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experiential approach (Bond et al., 2011), for example eating to avoid borebom rather than eating
for pleasure. While generally the behavior of the 10% negative reinforcement group could be
more strongly controlled by experience approach rather than experiential avoidance (Bond et al.,
2011). For the 10% positive reinforcement, experiential avoidance of aversive social
consequences may cause them to eat differently with others than they do alone. For the 10%
negative reinforcement group, experiential approach towards social consequences may cause
them to be less mindful of the amounts of food they are eating. This is congruent with past
research showing that amount of food eaten is strongly influenced by the intake of others
(Hermans et al., 2012). The 10% positive reinforcement group may eat less in the presence of
others than they do alone, if social cues indicate less or slower eating is more acceptable
(Hermans et al., 2012). The 10% negative reinforcement group may eat more in the presence of
others than they do alone, if social cues indicate that a larger portion is more acceptable
(Hermans et al., 2012). While the shift in amount of food eaten is reversed for each group, the
resulting amount of food eaten may be similar.
Psychological flexibility and qualities of eating behavior. High psychological
flexibility is related to better clinical outcomes in chronic pain patients and may be the result of
acceptance of painful stimuli (McCracken & Velleman, 2010). The 10% positive reinforcement
group reported higher psychological inflexibility than did the 10% negative reinforcement group
(table 9), which could suggest that the 10% positive reinforcement group is less skilled at
accepting or detecting painful stimuli, such as hunger or depressive symptoms, than the 10%
negative reinforcement group. This interpretation is supported by the differences in the qualities
of eating behavior reported by the 10% and 15% function groups. The 10% positive
reinforcement group eats moderately significantly more frequent meals, more quickly than does
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the 10% negative reinforcement group (table 9). The 15% positive reinforcement group reported
moderately significantly more daily changes in the number of meal and snacks than the 15%
negative reinforcement group (table 10). There is also a liberally significant difference between
the irregular meal sizes reported by the 10% positive reinforcement group and the regular meal
sizes reported by the 10% negative reinforcement group (table 9), the same difference was
conservatively significant between the 15% function groups (table 10). Eating behavior could
increase in frequency, magnitude, and intensity as a way to avoid some aversive sensation such
as hunger or depression.
What particularly sensation is avoided is likely idiosyncratic, as the 15% positive
reinforcement group was liberally significantly more likely to report “I am not hungry before I
eat a meal or snack” than the 15% negative reinforcement group (table 10). The 10% positive
reinforcement group scored liberally significantly lower than the 10% negative reinforcement
group on the BADS-SF total scale (table 9). The 10% positive reinforcement group’s truth
ranking in response to the prompt “I find it difficult to work up initiative to do things” was
liberally significantly higher than the 10% negative reinforcement group. An increased
depressive symptom was also reported significantly more frequently by the 15% positive
reinforcement group in response to the BADS-SF item “There were certain things I needed to do
that I didn’t do over the last week” than by the 15% negative reinforcement group. These
findings are congruent with past research suggesting that eating behavior could increase in
frequency, magnitude, and intensity as a way to make up for a deficit in the density of
reinforcement (Bodenlos et al., 2011), related to depressive symptoms (Lewinsohn, 1974), and
not necessarily increased hunger.
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Summary of differences between positive and negative reinforcement groups. There
were two groupings in differences between the function groups; Social control of eating behavior
and psychological flexibility and qualities of eating behavior. The 10% positive reinforcement
group reported significant differences in eating behavior as a result of the presence of dining
companions and significantly higher psychological inflexibility, suggesting that avoidance of
expected social consequences may be an influential variable for eating behavior. Lower levels of
values-consistent activation and higher endorsement of difficulties with initiative may be
reflective of an insufficient overall density of reinforcement, which in turn functions to make
reliably reinforcing eating behavior, more likely, even in the absence of hunger. A homeostatic
interpretation of these results suggests that food must be eaten more often, in greater amounts, to
maintain an historical density of reinforcement, or to avoid experiencing a reduction in the
density of food reinforcement. Eating may also occur more quickly to avoid potential social
consequences. Increases in the frequency, intensity, and magnitude of eating may result in more
calories consumed over time.
Validity of BMI and Function Groups
Self-reported BMI and self-reported function of eating seem to be divergently valid ways
of parsing the sample into subgroups. These groups responded differently from one another, with
none of the questions that showed significant differences for the BMI groups showing similarly
significant differences for the function groups. The BMI groups showed significant differences
in questions related to antecedent-altering behaviors, potential antecedents of eating behavior,
potential consequences of eating behavior, and time management, while the function groups
showed significant differences in responding to questions related to the qualities of eating
behavior, psychological flexibility, and stress (tables 7, 8, 9 & 10).
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The BMI groups did not respond differently to the AAQ-II (Bond et al., 2011), a measure
of psychological flexibility, while the 10% positive reinforcement group reported significantly
more psychological inflexibility than the 10% negative reinforcement group (table 9).
Psychological inflexibility can be conceptualized as rule-induced insensitivity to environmental
changes. For example, self-made rules about food more powerfully controlling eating behavior
than physical satiation cues. Higher ratings on the AAQ-II should reflect less control by the
physical environment, such as by hunger, and more control by rules, such as social pressure to
eat a given amount. A measure of convergent validity, the most significantly different response
between the positive and negative function groups was to the prompt “I eat the same amount or
kind of food with other people as I do alone” (table 9). The positive reinforcement group
reported that the amount of food they eat is different when they eat around other people versus
alone, indicative of rule-control or psychological inflexibility.
The 10% BMI and function groups are convergently valid in their response to the BADSSF (tables 7 & 9), a measure of activation or reinforcement density. BMI and function groups
responded with similar difference. The 10% high-BMI and positive reinforcement groups both
reported lower levels of activation than 10% low-BMI and negative reinforcement groups. This
suggests that both groups are experiencing repertoire narrowing effects, such as is seen in
depressed individuals (Pagoto et al., 2006).
The BMI and function groups were fairly similar demographically (tables 3, 4, 5 & 6).
Function groups were approaching significant difference in terms of mean BMI with the positive
reinforcement group reporting higher BMI than the negative reinforcement group, and the BMI
groups were approaching significant differences in terms of the reported function of eating.
There was however a difference between the 10% low-BMI and 10% high BMI groups in terms
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of mean age, with the 10% High-BMI group being significantly older than the 10% low-BMI
group. This finding is congruent with recent findings regarding the association between age and
BMI (Lawyer et al., 2015; Ogden, Carroll, Kit, & Flegal, 2014).
The similarity in differential BADS-SF responding could represent the narrowed
repertoire present during the development of obesity and the narrowed repertoire present during
the maintenance of obesity. Obesity development takes time and the 10% high-BMI group was
significantly older than the 10% low-BMI group, while there was no difference in age between
the 15% BMI groups. Future studies will need to address the potentially confounding issue of
age. There may be contextual differences between individuals who gain weight very quickly as
children and maintain a high-weight into adulthood compared with those individuals who gain
several pounds annually and are not obese until later in adulthood.
Future Directions
Refinement of the OCSTO
While accuracy of self-reported BMI has improved in recent years (Carrerria et al.,
2012), others variables assessed by the OCSTO, such as eating environment or meal size, may
have been less accurately reported. The magnitude of positive and negative affect changes
reported may not be comparable between individuals, minus three units of sadness may not be
the same functionally for Terry as for Perry. Future studies could use more objective adjuncts to
self-report, such as pictures of food and eating areas, or reports from other individuals in the
environment to get a more accurate picture of relevant variables. Additionally, time-series
studies requiring participants to complete the OCSTO multiple times over time may improve
accuracy of reporting. Some of the wording of questions may be interfering with participants’
ability to answer in a way that is most reflective of their true performance, and subsequent
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studies should investigate question clarity and the effect on report accuracy. Future development
of the OCSTO must include refinement of both question wording and inclusion. Operant cluster
terms are likely differentially related to obesity development and maintenance, and only time
series analyses will reveal those differences and provide information on which terms should
continue to be included in the OCSTO. Once the question set has been established, future
research can begin to evaluate the psychometric properties of the OCSTO, including test-retest
reliability, internal consistency reliability, and convergent and divergent validity.
Towards Idiosyncratic Profiles
Currently, it appears that high OCSTO scores are indicative of less risk for obesitycausing eating behavior and low scores are indicative of more risk for obesity-causing eating
behavior. The normative group used to calculate t-scores in this study was relatively small and
heterogeneous, and future research must begin to establish normative scores along the range of
body sizes, ages, genders, and ethnicities. Normative T scores will enable coding and prioritizing
an individual’s responses as areas of strength or opportunities for growth for use in clinical
settings.
There were large discrepancies reported between the 10% BMI groups in terms of
distribution of high risk (lower T scores) and low risk (higher T scores) across idiosyncratic
controlling variables (table 11). There was a very large discrepancy reported between the 10%
function groups in terms of high risk idiosyncratic controlling variables and some discrepancy
for low risk (table 12) idiosyncratic controlling variables. There were less discrepancies for the
more moderate 15% BMI-groups and 15% function groups. This suggests that the OCSTO may
be more effective at detecting idiosyncratic skills deficits and controlling contextual variables at
the extreme ends of the BMI and functional continuum, but is less effective at detecting excesses
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and deficits in the middle of the BMI and functional ranges. Future research needs to explore the
differences in OCSTO responding across time between individuals increasing in weight and
individuals maintaining a healthy weight, and individuals for whom eating serves primarily
positive and primarily negative reinforcement functions. The variables that are most critical for
preventing the development of obesity may be different that the variables that are critical for the
maintenance of obesity.
Treatment Utility Assessment
The differential pattern of responding to the OCSTO between the BMI and function
groups suggests there are multiple potential groupings of controlling variables and different
potential interventions that could be matched to each based on underlying behavioral mechanism
of action. An individual reporting eating the types of unhealthy, unsatisfying, variably-sized
meals typically eaten by high-BMI individuals may benefit from psycho-education about
nutrition or cooking classes. An individual reporting low meal enjoyment, quick eating, sociallyimpacted eating, frequent meals, may benefit from mindful eating protocols (Hendrickson &
Rasmussen, 2013; Kidd, Graor, & Murrock, 2013). An individual reporting low activation or
high pre-meal negative affect may benefit from behavioral activation treatment (Pagoto et al.,
2008; Pagoto et al., 2013). Individuals reporting high psychological inflexibility or sociallyimpacted eating behavior may benefit from a social accountability-type intervention over social
media (Pagoto et al., 2013) or acceptance and commitment therapy (McCracken & Velleman,
2010). An individual reporting high household chaos may benefit from a time management class.
Future research must investigate the ability of the OCSTO to guide treatment selection.
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Using a Clinical Sample
Empirical splits of a general internet population sample may not be getting the most
ecologically valid comparison groups. Future research in this line will seek a weight-losstreatment-seeking clinical sample and a demographically similar but non-treatment-seeking
comparison sample. Those individuals whose functioning has been so severely negatively
impacted by eating may respond differently to the OCSTO than individuals whose eating
behavior has not produced severe deficits in functioning.
Addition of Sleep and Substance-Use Habits
The impact of sleep habits on obesity outcomes may be significant (Spaeth, Dinges &
Goel, 2015). Future research on the OCSTO must examine the utility of assessing sleep hygiene,
sleep efficiency, and timing of sleep in relation to meal times. Sleepiness or fatigue could act as
motivating operations that make food more appealing or eating more likely. The impact of
adolescent substance use on early adulthood obesity risk is significant (Huang, Lanza, & Anglin,
2013). Future research on the OCSTO must explore the inclusion of magnitude, frequency, and
timing of substance use in relation to meal times. Similarly, the operant cluster model may be a
useful conceptual tool to guide development of assessments geared towards of other health
behaviors with multiple developmental and maintaining contingencies, such as exercise or
substance use.
Exploration of the Failure to Detect Differences in Consequence-Altering Behaviors
None of the questions regarding consequence-altering behaviors were answered
significantly differently between the BMI or function groups, at the corrected alpha level.
However, there was one question “I forget a person’s name almost as soon as I’ve been told it for
the first time” where the difference in responding between BMI groups was significant at an
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uncorrected alpha level. Forgetting a person’s name immediately after meeting them could be an
example of a split-attention performance deficit (Donahoe & Palmer, 2004, p. 172). The highBMI group reported a higher likelihood of not retaining a new acquaintance’s name than did the
low-BMI group. Additionally, there was difference in responding between the BMI groups to
the question “I like to focus on a single task at a time” where the high-BMI group reported a
lower preference for focusing on a single task. These results are not statistically significant and
the interpretation that follows requires future empirical demonstration. Lack of acquaintance
name retention could suggest that the individual was engaging in a competing verbal response
during the learning trial, or not focusing on a single task. Worrying is a private verbal behavior
associated with obesity (Jansen et al., 2008a) and potential candidate for a competing verbal
response.
Split attention may be conceptualized as concurrent control of physically-compatible
behaviors by diverse stimuli with different historical behavior-environment relations (Donahoe
& Palmer, 2004, p. 172), such as eating while talking with a friend or thinking about work while
being introduced to a new person. An individual’s history in relation to properties of food stimuli
such as taste, texture, quality of ingredients influences how much behavioral control a given food
stimulus can produce. Essentially, a preferred meal made by a master chef exerts more control
over behavior than a non-preferred meal made by a novice cook. Eating-compatible behaviors
may produce concurrently-experienced stimuli, which also exert behavioral control. For
example, the concurrent presence of vocal stimuli created by a dining companion may result in a
‘great’ meal functioning as a ‘lesser’ meal in terms of amount of behavioral control exerted.
Producing high-quality verbal responses may be a historically more important consequence than
eating no more food than is needed to satiate hunger. The taste of food is experienced
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concurrently as the sound of the companion’s voice, and producing an appropriate verbal
response may require more precise environmental control than does taking another bite, even for
an expert eater and talker (Donahoe & Palmer, 2004, p.172). The results of this study show that
the presence of dining companions affects the qualities of eating behavior for the positive
reinforcement group (table 9). Future research could test the hypothesis that stimuli produced by
eating-compatible behaviors can produce stronger control over immediate behavior than food
stimuli, and we would expect to see split-attention type performance differences with the
individual ending up as a good conversant but missing their hunger cues.
We attempted to measure three behaviors hypothesized to moderate the influence of
stimuli that elicit compatible split-attention-type behaviors; mindful engagement, distraction
elimination, and self-monitoring. These behaviors may be too complex to measure with threequestion self-report screeners, and these behaviors may not generalize across stimulus-classes.
An individual who mindfully engages with music may not mindfully engage with food, a
distracted eater may not be a distracted reader, and someone who keeps track of their fantasy
football team may not keep track of their caloric intake. Mindfulness is a difficult concept to
measure, and future research in this line will make use of more established self-report measures
and behavioral observation strategies to measure general and stimulus-class specific mindful
engagement and self-monitoring.
Conclusion
The results of this study partially support the hypothesis that an operant cluster model of
obesity-causing eating behavior can discriminate between obese and non-obese individuals.
Furthermore, the results of this study provide partial support for the hypothesis that an operant
cluster model of obesity-causing behavior can discriminate between positively and negatively
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maintained eating behavior. The results of this study also partially support the hypothesis that the
OCSTO can identify idiosyncratic controlling variables for obesity-causing eating behavior.
These results provide proof of concept of the plausibility of creating an idiosyncratic
function-based assessment that could inform treatment choice. This pilot study suggests that
continued development of the operant cluster model of obesity-causing eating behavior may be
valuable and provides several directions for future research into the development and potential
treatment utility of the OCSTO.
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Appendix A
Operant Cluster Screening Tool for Obesity
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Warning!

This survey contains questions that may trigger psychological distress for those
individuals with a history of negative social attention.
This study does not pre-suppose that weight or eating habits are indicative of a
person’s value or general health.
This study is focused on measuring the naturally occurring differences between
people.
Please Answer the Following Questions.
Demographics
1. What is your height?
2. What is your weight?
3. What is your waist circumference / pant size in inches?
4. Have you ever intentionally lost a significant amount of weight?
5. Have you ever regained weight you had intentionally lost?
6. What is your age?
7. What is your sex?
8. What is your ethnicity?
9. How much money do you earn per month?
10. What was the last education you completed?
Below you will find a list of statements.
Please rate how true the following statements are for you.
Use the following scale to make your choice.
1 Not at All True
23 A Little True
45 Mostly True
67 Completely True
Qualities of Eating Behavior
11. The number of meals and snacks I eat changes daily. (Such as, today I ate three
meals and two snacks and yesterday I ate one meal.)
12. My meals take about the same of time to eat every day.
13. My meals and snacks vary in size daily. (Today I had two hamburgers for lunch
and yesterday I had two sandwiches. Vs. Today I had a hamburger for lunch and
yesterday I had four sandwiches.)
14. My meals are planned more than an a few hours in advance.
15. I like to eat with youtube, Netflix, Hulu, or a television playing.
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16. I eat many snacks and meals throughout the day.
17. I like to eat my snacks and meals slowly.
18. I like to eat large meals.
19. I like to eat with my hands rather than with tools such as forks and knives.
20. I like to pay close attention to the tastes, textures, smells, and sight of my food
while I eat.
21. I eat few snacks and meals throughout the day.
22. I like to eat my snacks and meals quickly.
23. I like to eat small snacks.
24. I eat the same amount or kind of food with other people as I do alone.
25. I like to eat everything on my plate, even if it’s a larger portion than I want.
Potential Controlling Antecedents
26. I feel happy, content, excited, chill, or another pleasant emotion before I eat a meal
or snack.
27. I feel hunger strongly before I eat.
28. I talk to myself about my food choices before I eat a meal or snack.
29. I eat alone.
30. My meals include a lot of red meat such as beef, pork, or lamb.
31. I feel sad, discontented, bored, frustrated, or another unpleasant emotion before I
eat a meal or snack.
32. I will eat a snack if I am hungry before my next meal.
33. I hear other people talk about my food choices before I eat a meal or snack.
34. I have a specific location in my home where I like to eat.
35. My meals include a lot of carbohydrates such as bread, pasta, potatoes, or fruit.
36. I feel my emotions strongly before I eat a meal or snack.
37. I am not hungry before I eat a meal or snack.
38. Talk about my food choices before a meal results in me regretting my food
choices.
39. There is a variety of healthy and unhealthy foods in my home.
40. My meals include a lot of vegetables such as broccoli, spinach, cabbage, or
onions.
Antecedent-Altering Skills
41. My meals and snacks are not planned until I feel hungry.
42. The store where I buy food has many options of fresh and healthy food.
43. My meals are mostly prepared from fresh ingredients.
44. I buy mostly ingredients when I buy food.
45. I have the workspace and kitchen tools necessary to prepare my meals and snacks.
46. I plan what I am going to eat days or more in advance.
47. I do not have many options when I buy food.
48. My meals are mostly prepared from pre-packaged foods.
49. I buy mostly pre-packaged food.
50. I do not have the free time to prepare my meals and snacks.
51. My meals and snacks are planned so as to meet my food goals.
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52. I choose between many options when I buy food.
53. I like to snack on ingredients while I prepare my meals.
54. I buy my food from a store that specializes in food such as a grocery store.
55. I know how to prepare the meals and snacks I like most.
Potential Controlling Consequences
56. I typically feel happy, content, excited, chill, or another pleasant emotion after I
eat a meal or snack.
57. I feel full or not-hungry after eating.
58. I frequently talk to myself about my food choices after I eat a meal or snack.
59. It is dark where I eat my meals and snacks.
60. I enjoy the taste of my meals and snacks.
61. I typically feel sad, discontented, angry, frustrated, or another aversive emotion
after I eat a meal or snack.
62. I stop eating when I feel full.
63. I frequently hear other people talk about my food choices after I eat a meal or
snack.
64. It is noisy where I eat my meals and snacks.
65. I enjoy the texture of my meals and snacks.
66. I typically feel my emotions strongly after I eat a meal or snack.
67. I feel hungry or unsatisfied after I eat.
68. Talk about my food choices after a meal results in me regretting my food choices.
69. I am able to experience my meals and snacks without distraction.
70. I do not notice the smell of my meal and snack.
Consequence-Altering Skills
71. I find myself doing things without paying attention.
72. I do not silence my phone before I watch a show.
73. I do not like to write down the things that I have done.
74. I forget a person’s name almost as soon as I’ve been told it for the first time.
75. I like to focus on a single task at a time.
76. I keep a journal of my thoughts, opinions, and experiences.
77. I never listen to someone with one ear, doing something else at the same time.
78. I leave my show or music running while I talk to someone, or check my phone
while they are talking.
79. I keep track of my performance in a hobby, such as videogames, sports, bird
watching, etc.
Potential Motivating Operants
80. I find it difficult to work up the initiative to do things.
81. I eat at the same times everyday.
82. There were certain things I needed to do that I didn’t do over the last week.
83. What I say to myself about my food choices is important.
84. I would rather have 6 bites of my favorite food than a 90% chance at 10 bites.
85. I am content with the amount and types of things I did over the last week.
86. I am easily agitated or annoyed.
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87. I eat whenever I have free time during the day.
88. I engaged in many different activities over the last week.
89. What other people say to me about my food choices is important.
90. I value food highly.
91. Over the past week, I made good decisions about what type of activities and/or
situations I put myself in.
92. I often feel scared.
93. I was an active person and accomplished the goals I set out to do over the past
week.
94. Some days I eat a single large meal and other days I eat several smaller meals.
95. Most of what I did over the past week was to escape from or avoid something
unpleasant.
96. My food choices are talked about more frequently than I would like.
97. I spent a long time thinking over and over about my problems during the last
week.
98. I engaged in activities that would distract me from feeling bad over the past week.
99. I would rather have 4 bites of my favorite food now than 10 bites in 5 hours.
100.
Over the past week, I did things that were enjoyable.
Motivation-Altering Skills
101.
My painful experiences and memories make it difficult for me to live a life
that I would value.
102.
I am not able to consciously bring about positive feelings.
103.
I’m afraid of my feelings.
104.
I like to plan out my time in advance.
105.
I worry about not being able to control my worries and feelings.
106.
I am able to influence my negative feelings.
107.
My painful memories prevent me from having a fulfilling life.
108.
I do not like to plan what I am going to do each day.
Emotions cause problems in my life.
109.
110.
I know I am able to influence my feelings.
111.
It seems like most people are handling their lives better than I am.
112.
I stick to my schedule.
113.
Worries get in the way of my success.
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Acceptance and Action Questionnaire-II

98
Below you will find a list of statements. Please rate how true each statement is for you by
selecting the button to its' right. Use the scale below to make your choice.
Nev
er
True
(1)

Very
Seldo
m
True
(2)

Seldo
m True
(3)

Some
times
True
(4)

Frequen
tly True
(5)

Almost
Always
True (6)

Always
True (7)

My painful
experiences and
memories make it
difficult for me to
live a life that I
would value. (1)















I'm afraid of my
feelings. (2)















I worry about not
being able to control
my worries and
feelings. (3)















My painful memories
prevent me from
having a fulfilling
life. (4)















Emotions cause
problems in my life.
(5)















It seems like most
people are handling
their lives better than
I am. (6)















Worries get in the
way of my success.
(7)
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Appendix C
Behavioral Activation for Depression Scale – Short Form
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Please read each statement carefully and then select the button which best describes how much
the statement was true for you during the past week, including today.
Not
at All
(1)

(2)

A
Little
(3)

- (4)

A Lot
(5)

(6)

Completely
(7)

There were certain things I
needed to do that I didn't do.
(1)















I am content with the amount
and types of things I did. (2)















I engaged in many different
activities. (3)















I made good decisions about
what type of activities and/or
situations I put myself in. (4)















I was an active person and
accomplished the goals I set
out to do. (5)















Most of what I did was to
escape from or avoid
something unpleasant. (6)















I spent a long time thinking
over and over about my
problems. (7)















I engaged in activities that
would distract me from
feelings bad. (8)















I did things that were
enjoyable. (9)
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Appendix D
Animal Picture Attrition Prevention
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Captioned: Here’s a cute dog!

Captioned: Here’s a bunch of tortoises!
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Captioned: Here’s a desert cat!

104

Captioned: Here’s a curious rabbit!

105

Captioned: Here’s a baby goat!

106

Captioned: Here’s a chill seal!

107

Captioned: Here’s some kittens climbing a dog!

108

Captioned: Here’s two cat friends!

109

Captioned: As a final picture; Here’s a cat wearing a towel as a cape!
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Appendix E
Welcome to Survey Text
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Welcome to the Eating Patterns Research Project
by Western Michigan University
Thank you for taking time out of your day to consider
participating in this research.
You will be asked to do two things today.
Complete the Informed Consent Procedure
which can take 2 - 5 minutes.
Complete the Eating Patterns Survey
which can take 15 - 20 minutes.
If you are ready to get started, please click the >>> button.

If not, you may close this browser window.
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Appendix F
Informed Consent Document
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Western Michigan University
Department of Psychology
Principal Investigator:
Student Investigator:
Title of Study:

Wayne Fuqua, PhD
Michael Reynolds, MA
Piloting a Screening Tool for Eating and Eating Related Behavior

You have been invited to participate in a research project titled "Piloting a Screening Tool for
Eating and Eating Related Behavior." This project will serve as Michael Reynolds dissertation
for the requirements of the doctoral program in behavior analysis at Western Michigan
University. This consent document will explain the purpose of this research project and will go
over all of the time commitments, the procedures used in the study, and the risks and benefits of
participating in this research project. Please read this consent form carefully and completely and
please ask any questions if you need more clarification.
What are we trying to find out in this study?
A wide variety of skills and factors lead up to the moment you begin eating a meal or snack. This
study is an attempt to measure the naturally occurring variation in these skills and factors
between different people.
Who can participate in this study?
Anyone over the age of 18 is eligible to participate in this study.
Where will this study take place?
This study takes place on an internet-based survey website, Qualtrics.com.
What is the time commitment for participating in this study?
This study consists of a single 20-35 minute survey.
What will you be asked to do if you choose to participate in this study?
You will be asked to read 113 statements and provide ratings on how true those statements are
for you.
What information is being measured during the study?
The survey used in this study asks questions about 8 areas. It asks about your demographics and
body size. The survey asks questions about the way you eat and the kinds of things that are
happening around you before and after you eat. It asks questions about how and where you get
the food you eat and your enjoyment of that food. The survey also asks about the way you feel
and act more broadly, and the ways you react to those feelings and actions.

What are the risks of participating in this study and how will these risks be minimized?
One potential risk to participants is psychological distress from questions related to eating habits
and body size. Some individuals may have experienced aversive social attention regarding their
eating habits and body size in the past. Asking those individuals about their eating habits and
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their body size may produce psychological distress. You are being warned about that possibility
now, and will be warned again at the beginning of the survey.
Psychological distress is a possible risk to you as a participant in this study, and your unique
experience with eating is valuable enough that we are asking that risk of you.
What are the benefits of participating in this study?
This study will not directly benefit you in any way.
Are there any costs associated with participating in this study?
There is no cost to you beyond the 20-35 minutes required for participation.
Is there any compensation for participating in this study?
Participants will be compensated with pictures of animals placed throughout the survey.
Who will have access to the information collected during this study?
The only individuals who will have access to this study’s data are the principle and student
investigators. All data are stored as encrypted files to prevent external access.
All data collected by this study is anonymous by design. While information is collected
regarding your ethnicity, gender, and age; the internet-wide recruitment area makes identification
of an individual from these data very difficult. The results of this study may be published in
academic journals or presented at academic conferences. It will not be possible to identify any
single individual from these presentations or reports.
What if you want to stop participating in this study?
You can choose to stop participating in the study at anytime for any reason. You will not suffer
any prejudice or penalty by your decision to stop your participation. You will experience NO
consequences either academically or personally if you choose to withdraw from this study.
Should you have any questions prior to or during the study, you can contact the primary
investigator, Wayne Fuqua, at 269-387-4474 or Wayne.Fuqua@Wmich.edu. You may also
contact the Chair, Human Subjects Institutional Review Board at 269-387-8293 or the Vice
President for Research at 269-387-8298 if questions arise during the course of the study.
This consent document has been approved for use for one year by the Human Subjects
Institutional Review Board (HSIRB) as indicated by the stamped date and signature of the board
chair in the upper right corner. Do not participate in this study if the stamped date is older than
one year.
------------------------------------------------------------------------------------------------------------------I have read this informed consent document. The risks and benefits have been explained to me. I
agree to take part in this study.
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Appendix G
Human Subjects Institutional Review Board Initial Approval Letter
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Appendix H
Human Subjects Institutional Review Board Renewal Approval Letter
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